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LQWHUQDWLRQDO FOLPDWH FKDQJH UHJLPH LQ OLJKW RI WKH UHFRJQLWLRQ RI D IRFXV RQ QHHGV DQG FRRSHUDWLYH DSSURDFKHV LQ WKDW
FRQWH[W7KHSDSHUDQDO\VHVDQ\XQLGLUHFWLRQDOFRQFHSWVEHKLQGWKHLGHDRIµWUDQVIHUEXLOGLQJRQWKHKXPDQULJKWWRVFLHQFH
DQG WKHQRWLRQRI IDLUDQGHTXLWDEOHEHQHILWVKDULQJZKLFK LVD FRPSRQHQW WKHUHRI7KHSDSHU FRQFOXGHVZLWKD VHULHVRI




7UHDW\ RQ 3ODQW *HQHWLF 5HVRXUFHV IRU )RRG DQG $JULFXOWXUH 7KH &RYHQDQW RQ (FRQRPLF 6RFLDO DQG &XOWXUDO
5LJKWV7HFKQRORJ\WUDQVIHU%HQHILWVKDULQJ,QWHUVWDWHWHFKQRORJ\WUDQVIHUREOLJDWLRQV
7KH DIIRUGDEOH DFFHVV WR DQG DELOLW\ WR XVH HIILFLHQW
ORZFDUERQWHFKQRORJ\DWVFDOHLVIXQGDPHQWDOIRUWKH
PLWLJDWLRQ RI FOLPDWH FKDQJH :LWK WKH UHMXYHQDWLRQ
RI WKH LQWHUQDWLRQDO FOLPDWH UHJLPH LQ ODWH 
ZLWK WKH DGRSWLRQ RI WKH 3DULV $JUHHPHQW WKH LVVXH
RI WHFKQRORJ\ WUDQVIHU KDV WDNHQ RQ D UHQHZHG
LPSRUWDQFH $OO SDUWLHV WR WKH 3DULV $JUHHPHQW QRZ
VKDUHWKHEXUGHQRIDFOLPDWHFKDQJHUHVSRQVHWRVRPH
GHJUHHDQGIRUPDQ\QDWLRQVLWUHTXLUHVLPSURYHPHQW
LQ WKHLUDFFHVV WRDQGFDSDFLW\ WRXVHFOLPDWHFKDQJH
WHFKQRORJLHV $PRQJ D PXOWLSOLFLW\ RI FKDOOHQJHV
WKH\ FRQIURQW WKH QHFHVVLW\ RI XUJHQWO\ PDNLQJ D
UDQJH RI UHOHYDQW WHFKQRORJLHV DYDLODEOH DW VFDOH WR
GHYHORSLQJFRXQWULHVEXLOGLQJXSRQWKHOLWWOHSURJUHVV
LQ WKLV GLUHFWLRQ WKDW KDV EHHQ PDGH XQWLO QRZ
7KLV SDSHU FKDOOHQJHV WKH QRWLRQ RI ³WUDQVIHU´ RI
WHFKQRORJ\ XQGHU WKH LQWHUQDWLRQDO FOLPDWH FKDQJH
UHJLPHLQOLJKWRIWKHUHFRJQLWLRQRIDIRFXVRQQHHGV
DQG FRRSHUDWLYH DSSURDFKHV LQ WKDW FRQWH[W ,Q VR
GRLQJ LW XVHV VRPH HOHPHQWV IURP WKH KXPDQ ULJKWV
OLWHUDWXUH FRQFHUQLQJ WKH XQGHUUHFRJQLVHG ULJKW WR
DFFHVVWRVFLHQWLILFEHQHILWVXVXDOO\FDOOHGVLPSO\WKH
µULJKW WR VFLHQFH¶ WR GHYHORS DQ DQDO\VLV EDVHG RQ
SULQFLSOHV RI EHQHILW VKDULQJ %HQHILWVKDULQJ LVVXHV
LQ WKH FRQWH[W RI FOLPDWH FKDQJH DUH IDLUO\ GLVWLQFW
7KHUHDUHDIHZVSHFLILFUHIHUHQFHVWREHQHILWVKDULQJ
LQ WKH FOLPDWH UHJLPH DQG LQFUHDVLQJ DWWHQWLRQ WR
EHQHILWVKDULQJFRQFHSWV LQ UHODWHGDUHDV SDUWLFXODUO\
UHQHZDEOHHQHUJ\JHQHUDWLRQ
+RZHYHU DQ HQULFKHG XQGHUVWDQGLQJ RI EHQHILW
VKDULQJ FRQFHSWV ± VXFK DV ZKDW LV PHDQW DQG ZKR
GHWHUPLQHV D EHQHILW ZKDW VKDULQJ HQWDLOV ± FDQ
SURYLGH D KHOSIXO PHDQV E\ ZKLFK WR H[DPLQH





WKH OLWHUDWXUH WKURXJK D EHQHILWVKDULQJ OHQV ,Q
SDUWLFXODUWKHIRFXVLVRQQHHGEDVHGDSSURDFKHVDQG
XQGHUVWDQGLQJV RI VKDULQJ DV GHHS FRRSHUDWLRQ DQG
JHQXLQH SDUWQHUVKLSEXLOGLQJ DV KDYLQJ SDUWLFXODU
UHOHYDQFH WR FXUUHQW WUHQGV LQ WKH ORZFDUERQ
WHFKQRORJ\ LQQRYDWLRQ ,Q FRQVLGHULQJ WKHVH WKH
QRWLRQ RI VKDULQJ FRQYH\V D FRPPLWPHQW WR WKH
UHFRJQLWLRQRI WKHYRLFHRUSHUVSHFWLYHVRI µUHFHLYHU¶
QDWLRQVDQGWKHDSSURDFKHVWKDWUHFRJQLVHWKHLUQHHGV





WKHVH SURFHVVHV $SSURDFKHV EDVHG RQ UHFHLYHU
FRXQWU\ QHHG DQG DQ RQJRLQJ UHODWLRQVKLS EDVHG RQ
GLDORJXH DQG VKDULQJ ZRXOG DOVR VWURQJO\ VXSSRUW
µUHFHLYHU¶ QDWLRQV UHDGLQHVV WR DGRSW DQG LQFRUSRUDWH
QHZ WHFKQRORJLHV DV WKHVH DUH WUDQVIHUUHG RU FR
GHYHORSHG
7KH SDSHU LV OLPLWHG WR D GLVFXVVLRQ RI FOLPDWH
FKDQJH PLWLJDWLRQ WHFKQRORJLHV $Q\ VSHFLILF
UHIHUHQFHV WR WKH &OHDQ 'HYHORSPHQW 0HFKDQLVP
DQ LQVWUXPHQW XQGHU WKH .\RWR 3URWRFRO RU DQ\
µVXFFHVVRU¶PHFKDQLVPRUDQ\VSHFLILFDQGLQGHSWK
GLVFXVVLRQ RI WKH SURYLVLRQ RI ILQDQFH WKURXJK WKH
*UHHQ &OLPDWH )XQG RU RWKHU VRXUFHV RI ILQDQFH DUH
DYRLGHG7KHVH DUH RI FRXUVH RI NH\ LPSRUWDQFH LQ
UHODWLRQ WR WKH WUDQVIHU RI WHFKQRORJ\ IRU FOLPDWH
PLWLJDWLRQ DQG LQGHHG LW LV YLUWXDOO\ LPSRVVLEOH WR
GLVFXVV WKLV LVVXH ZLWKRXW VRPH UHIHUHQFHV WR
ILQDQFLQJ+RZHYHU DOO WKH DERYH UDLVHVGLVWLQFW DQG
VSHFLILF LVVXHV ZKLFK UHTXLUH GHGLFDWHG GLVFXVVLRQ
)RUWKHVHUHDVRQVPXFKRIZKDWIROORZVZRXOGDSSO\
WR WUDQVIHU E\ PHDQV RI WUDGH DQG OLFHQVLQJ XQGHU
GHYHORSPHQW DVVLVWDQFH VXSSRUWHG E\ PXOWLODWHUDO
ERGLHV VXFK DV WKH :RUOG %DQN DQG IRUHLJQ GLUHFW
LQYHVWPHQWRUWRPHFKDQLVPVRUSURFHVVHVVRPHRI
ZKLFK H[SHFWHG WR EH HVWDEOLVKHG XQGHU WKH
7HFKQRORJ\ )UDPHZRUN 1RWDEO\ IRU UHDVRQV
H[SODLQHG EHORZ PDQ\ RI WKHVH SURFHVVHV FXUUHQWO\
RFFXU RXWVLGH RI WKH FOLPDWH UHJLPH 7KH SULPDU\
IRFXVLVRQWKHWUDQVIHUDQGGHSOR\PHQWRIWHFKQRORJ\
IURP WKH *OREDO 1RUWK WR 6RXWK ZKLOH DSSUHFLDWLQJ
WKDW WKLV LV D OLPLWHG SDUDGLJP WKDW IDLOV SURSHUO\ WR
WDNH DFFRXQW RI WKH GLYHUVLW\ LQ µGHYHORSLQJ
FRXQWULHV¶ DQG WKHSRWHQWLDOFRQWULEXWLRQ WKDW VWDQGV
WREHPDGHE\WKHP
7KH SDSHU LV VWUXFWXUHG DV IROORZV )LUVW LW
GLVFXVVHV WKH EDUULHUV WR FOLPDWHUHODWHG WHFKQRORJ\
WUDQVIHU WKHQ LWSURYLGHV DQ RYHUYLHZ RI WKH
GHYHORSPHQW RI WKH LQWHUQDWLRQDO FOLPDWH FKDQJH
UHJLPH ZLWK UHJDUG WR WHFKQRORJ\ WUDQVIHU ZKLFK
H[SORUHV WKH SRWHQWLDO LQWHUSOD\ EHWZHHQ QHHG DQG
SDUWQHUVKLS EDVHG DSSURDFKHV UHIOHFWHG LQ WKH
DFDGHPLF OLWHUDWXUH DQG LQ WKH FOLPDWH UHJLPH DQG
DVVRFLDWHG LQLWLDWLYHV 1H[W LW FRQVLGHUV KRZ DQ
DSSURDFKLQIRUPHGE\WKHKXPDQULJKWWRVFLHQFHDQG
IDLU DQG HTXLWDEOH EHQHILWVKDULQJ FRXOG EH XVHG WR
FKDOOHQJH WKHXQLGLUHFWLRQDO WKLQNLQJ EHKLQG WKH LGHD
RIµWUDQVIHU¶RIFOLPDWHUHODWHGWHFKQRORJLHVDQGVHUYH
LQVWHDG WR VXSSRUW QHHGEDVHG DQG SDUWQHUVKLS
EDVHGDSSURDFKHV7KHSDSHUFRQFOXGHVE\VXJJHVWLQJ
WKDW RQJRLQJ QHJRWLDWLRQV RQ FOLPDWHUHODWHG
WHFKQRORJ\ WUDQVIHU FRQVLGHU WKH KXPDQ ULJKW WR
VFLHQFH DQG OHVVRQV OHDUQW LQ UHODWLRQ WR IDLU DQG
HTXLWDEOH EHQHILWVKDULQJ LQ RWKHU DUHDV RI
LQWHUQDWLRQDO ODZ WKDW ZLWK SURSHU DSSOLFDWLRQ FRXOG






D µEDUULHU¶ WR WKH WUDQVIHU RI WHFKQRORJ\,W KDV EHHQ
DUJXHG WKDW WKH QHJOHFW RI WHFKQRORJ\ WUDQVIHU LVVXHV
LQWKHFOLPDWHUHJLPHLVDWWULEXWDEOHWRDSHUFHSWLRQRI
DµVWDOHPDWH¶IRUPHGDURXQGWKHQDWLRQDOSURWHFWLRQRI
LQWHOOHFWXDO SURSHUW\ SUHVHQWLQJ ,35V DV D
IXQGDPHQWDOEDUULHUWRWUDQVIHUDQGLQQRYDWLRQRUWR
WKHGLVWULEXWLRQDQGXVHRIQHHGHGWHFKQRORJ\E\RWKHU
DFWRUV DQGRU VWDWHV 0RUHRYHU WKHUH LV D FRPPRQ
SHUFHSWLRQ WKDW UHVWULFWLRQV FUHDWHG E\ WKH SURWHFWLRQ
RI LQWHOOHFWXDOSURSHUW\ FDQ LQKLELW WKH DYDLODELOLW\ RI
QHFHVVDU\ WHFKQRORJLHV IRUSRRUHUHQWLWLHVRUQDWLRQV
EHFDXVH WKH FRVW RI DFFHVVLQJ WKHVH WHFKQRORJLHV DUH
EH\RQGZKDW LV SRVVLEOH:KLOH WKHUH LV QRYDOLGLW\
LQ WKHVH FODLPV WKHVH IDLUO\ EODQNHW DVVXPSWLRQV GR
QRW DGHTXDWHO\ HQFRPSDVV WKH QXDQFHG LQWHUDFWLRQV
EHWZHHQ ,35V DQG FOLPDWH WHFKQRORJLHV LQQRYDWLRQ
DQG WUDQVIHU7KHVH IXQGDPHQWDOO\ LGHRORJLFDO
GLYLVLRQV DERXW WKLV LVVXH FDQ GLYHUW DWWHQWLRQ ERWK
IURPWKHQHFHVVLW\RI LQWHOOHFWXDOSURSHUW\SURWHFWLRQ
DQG SUDFWLFDO DQG HIIHFWLYH VROXWLRQV WR WHFKQRORJ\
GLYLGHV
,WLVVLJQLILFDQWWKDWDJRRGSRUWLRQRIWKHDFDGHPLF
OLWHUDWXUH DQDO\VLQJ WHFKQRORJLFDO LQQRYDWLRQ DQG
WUDQVIHULQWKHFOLPDWHFKDQJHFRQWH[WHLWKHUUHMHFWWKH
QRWLRQ RI ,35V DV D EDUULHU RU XVH WKHP
LQVWUXPHQWDOO\DVDQGDWDVHWRULQGLFDWRUIRUDQDO\VLV
7KH\ PLJKW DOVR SURYLGH D QXDQFHG DQDO\VLV ZKHUH
,35V FDQ EH VHHQ WR IDFLOLWDWH WKH WUDQVIHU RI
WHFKQRORJLHV E\ FUHDWLQJ FRQGXFLYH DQG SURWHFWLYH
UHFLSLHQW HQYLURQPHQWV ,Q VKRUW FRPSHOOLQJ
DUJXPHQWVFDQEHPDGHERWKZD\V,QGHHGSURWHFWLRQ
RI LQWHOOHFWXDO SURSHUW\ ULJKWV LQ WHFKQRORJ\ LV
DUJXDEO\ QHFHVVDU\ IRU FRQWLQXLQJ LQYHVWPHQW LQ
UHVHDUFK DQG LQQRYDWLRQ3RRUO\ IRUPXODWHG RU
HQIRUFHGSURWHFWLRQRILQWHOOHFWXDOSURSHUW\LQUHFHLYHU
QDWLRQV IRU LQVWDQFHFDQDOVREHDEDUULHU WR VKDULQJ
RU WUDQVIHU RI QHFHVVDU\ WHFKQRORJ\7KLV LV EHFDXVH
UREXVW ,35 SURWHFWLRQ FRPELQHG ZLWK JRRG
JRYHUQDQFHFDQUHDVVXUH ,35KROGHUVDQG WHFKQRORJ\






+RZHYHU LPSRUWDQW WKHVH LVVXHV DUH WKH\ DUH QRW
WKHRQO\ IDFWRU WKDWQHHGV WREHDGGUHVVHG WRDFKLHYH
FOLPDWHFKDQJHWHFKQRORJ\WUDQVIHU)RURQHWKLQJQRW
DOO WHFKQRORJLHV WKDWZRXOGEHXVHIXORUQHFHVVDU\ LQ
ORZ FDUERQ WUDQVLWLRQV RU FOLPDWH FKDQJH PLWLJDWLRQ
DUH VXEMHFW WR ,35 SURWHFWLRQ 7KH GDQJHU RI D
SUHRFFXSDWLRQZLWKLQWHOOHFWXDOSURSHUW\LVVXHVLVWKDW
LW PLJKW FURZG RXW RWKHU UHOHYDQW LVVXHV WKDW UHTXLUH
PRUHRUDWOHDVWHTXDODWWHQWLRQ$ODFNRIDWWHQWLRQRQ
RWKHU LVVXHV FRXOG IUXVWUDWH HIIHFWLYH WHFKQRORJ\
WUDQVIHU LQ WKH FOLPDWH FKDQJHFRQWH[W ,Q DGGLWLRQ D
GLIIHUHQWSHUVSHFWLYHFDQRSHQXSSRVVLEOHDSSURDFKHV
WKDWDOORZFROODERUDWLYHDSSURDFKHVRQ,35Vµ%DUULHU¶
LQWHUSUHWDWLRQV GHSHQG RQ D SHUFHSWLRQ WKDW WKH
WUDQVIHU RI WHFKQRORJ\ LV D RQHRII XQLGLUHFWLRQDO
SURFHVV +RZHYHU LW FRXOG EH DUJXHG WKDW WKHUH DUH
IXUWKHU FRPSOH[LWLHV LQYROYHG LQ WKH GHYHORSPHQW
WUDQVIHUGHSOR\PHQWDQGRSHUDWLRQRIWHFKQRORJLHV
0RVW RI WKH OLWHUDWXUH ZKLFK DGGUHVVHV WHFKQRORJ\
WUDQVIHUEH\RQG LQWHOOHFWXDOSURSHUW\ LVVXHV LGHQWLILHV
D VHULHV RI IDFWRUV ERWK LQ GHYHORSHU DQG UHFHLYHU
VWDWHV WKDW UHVSHFWLYHO\ LQKLELW WKH SURYLVLRQ DQG
UHFHLSW RI WHFKQRORJLHV 2Q WKH SURYLGHU VLGH WKHVH
LQFOXGHG KLJK XSIURQW FDSLWDO FRVWV RI WHFKQRORJ\
LQYHVWPHQW WKHVH ZRXOG LQFOXGH ERWK WKH XSIURQW




DW WKH UHFHLYHU HQG DUH PRUH FRPSOH[7KHVH VHHP WR
DULVH IURP IHDWXUHV RI UHFHLYHUV WKDW ZRXOG LQKLELW
WUDQVIHU ± LQFOXGLQJ SRRU UHJXODWLRQ LQDGHTXDWH
VWDQGDUGL]DWLRQ DQG UHJXODWRU\ XQFHUWDLQW\ VXFK DV
WD[DWLRQ SUREOHPV$Q HDUO\ UHSRUW IURP WKH ,3&&
UHFRUGHG D UDQJH RI LPSHGLPHQWV WR WKH HIIHFWLYH
WUDQVIHU RI WHFKQRORJ\ 7KHVH LQFOXGHG KLJK FDSLWDO
FRVWV DQGSRRU UHVRXUFLQJ IURPSURYLGHUQDWLRQVEXW
DOVRVKRUWFRPLQJV LQKRVWQDWLRQLQVWLWXWLRQV WUDLQLQJ
DQG VRFLDO IDFWRUV 7KH GRFXPHQW VXJJHVWV DQ HYHQ
ORQJHUOLVWRIVROXWLRQVLQFOXGLQJWKHHVWDEOLVKPHQWRI
WHFKQRORJ\UHVHDUFKFHQWUHVDFFHVVWRVXEVWLWXWHVDQG
SURJUDPPHV ZLWK SLORW SURGXFWV ,Q HVVHQFH WKHVH
LVVXHV UHSUHVHQW FRQFHUQV DERXW WKH YLDELOLW\ RI WKH
UHFHLYLQJPDUNHWIRULQYHVWPHQWZKHWKHUWKHFRQFHUQV
DUH DERXW WKH SURWHFWLRQ RI SURSHUW\ LQWHUHVWV RU
VLPSO\ WKH ORQJWHUP YLDELOLW\ RI *+* HPLVVLRQ
UHGXFWLRQ 7R UHFDOO WKH DERYH GLVFXVVLRQ UHJDUGLQJ
,35V /DWLI D OHDGLQJ H[SHUW QRWHV WKDW DOWKRXJK
OLFHQVLQJUHVWULFWLRQVTXHVWLRQVDERXWWKHSURWHFWLRQRI
LQWHOOHFWXDO SURSHUW\ DUH VLJQLILFDQW LVVXHV ± LQ WKH
VHQVH WKDW WKHVH LVVXHV FRXOG FRQVWLWXWH VLJQLILFDQW
EDUULHUV ± WKHVH DUH QRW NH\ GHWHUPLQDQWV ZKHQ LW
FRPHV WR WKH GHSOR\PHQW RI WHFKQRORJLHV
0RVW LQYHVWRUV ZHUH LQWHUHVWHG LQ WKH VFLHQWLILF
LQIUDVWUXFWXUH µKXPDQ FDSLWDO¶ IDYRUDEOH PDUNHW
FRQGLWLRQV DQG LQYHVWPHQW FOLPDWHV:KDW WKLV PDNHV
FOHDU LV WKDW D ODFN RI DELOLW\ WR IXQG DQG RSHUDWH
WHFKQRORJ\ DQG WR SURYLGH UHDVRQDEOH DVVXUDQFHV DV
WR UHWXUQ RQ LQYHVWPHQW DUH DFNQRZOHGJHG WR EH WKH
NH\EDUULHUVWRWKHWUDQVIHURIWHFKQRORJLHVDWVFDOH$V
WZROHDGLQJVFKRODUVLQWKHILHOGH[SODLQ
7HFKQRORJ\ DV DQ HQDEOHU IRU GHYHORSPHQW KDV
UHFHLYHG PXFK DWWHQWLRQ LQ WKH H[LVWLQJ OLWHUDWXUH
6FKRODUVKDYHWLUHOHVVO\HPSKDVL]HGWKDWWHFKQRORJ\LV
PRUH WKDQ MXVW KDUGZDUH >FLWDWLRQ RPLWWHG@ DQG WKDW
5	'LVPRUHWKDQDFDGHPLFLQVWLWXWLRQVRULQQRYDWLRQ
«>FLWDWLRQRPLWWHG@«>,@Q UHDOLW\ WKH UKHWRULFDQG
RSHUDWLRQV RI SURJUDPPHV FRQWLQXH WUHDWLQJ PHUH
SURYLVLRQRIWHFKQRORJ\DQGDVVRFLDWHGNQRZOHGJHDVD




81 RUJDQLVDWLRQV ZLWK VSDUVH FRQVLGHUDWLRQ IRU WKH
TXHVWLRQ ZKHWKHU WKH LQVWLWXWLRQV DQG FDSDELOLWLHV FDQ
DFFRPPRGDWHDQGJRYHUQVXFKZHOOLQWHQGHGDFWLRQV
7RVXPXSWKHUHDUHDQXPEHURIVSHFLILFDQGTXLWH
WHFKQLFDO UHDVRQV WKDW LQKLELW WKH WUDQVIHU DQG
GHSOR\PHQW RI FOLPDWH FKDQJH WHFKQRORJLHV ERWK
ZLWKLQ DQG EH\RQG WKH ERXQGDULHV RI WKH FOLPDWH
UHJLPH7KLVVHFWLRQZRXOGQRWEHFRPSOHWHKRZHYHU
ZLWKRXW PHQWLRQLQJ WKH RYHUDUFKLQJ LPSHGLPHQWV WR
WHFKQRORJ\ WUDQVIHU XQGHUIXQGLQJ DQG D SUHYDLOLQJ
ODFN RI SROLWLFDO ZLOO 7KHVH FKDOOHQJHV H[SODLQ WKH
QHHG IRU FRQWLQXHG DQG FUHDWLYH DSSURDFKHV ERWK
ZLWKLQ DQG EH\RQG WKH FOLPDWH UHJLPH PDFKLQHU\
HYHQ DV LW LV KRSHG WKH ODWWHU EHFRPHV LQFUHDVLQJO\
RSHUDWLRQDOLVHG,WLVFOHDUWKDWDFRQVWUXFWLYHDSSURDFK
ZRXOG ORRN EH\RQG RYHUFRPLQJ EDUULHUV DQG IRFXV
LQVWHDGRQLPDJLQDWLYHDSSURDFKHVWKDWPLJKWVXSSRUW
WKHGHOLYHU\RIWHFKQRORJ\WUDQVIHUIRVWHULQJIDLUQHVV
DQG HTXLW\ LQ RQJRLQJ UHODWLRQVKLSV DQG VHHNLQJ WR
DYRLG LQHTXLWLHV WKDW PLJKW UHVXOW IURP SDUWQHUVKLSV
ZLWK WKH SULYDWH VHFWRU )XUWKHU DQDO\VLV ZLOO
KLJKOLJKW WZR HPHUJLQJ WKHPHV WKDW SUHVHQW QHZ
SRWHQWLDO DUHDV RI IDFLOLWDWLRQ IRU WKH WUDQVIHU RI




$FFHVV WR PLWLJDWLRQ WHFKQRORJLHV IRU WKH






UHGXFWLRQV VSHFLILHG LQ WKHLU 1DWLRQDOO\ 'HWHUPLQHG
&RQWULEXWLRQV 1'&V )RU ZHOOZRUQ UHDVRQV WKH
*OREDO 1RUWK LV WUDGLWLRQDOO\ EHWWHU HTXLSSHG LQ WKH
GHYHORSPHQW DQG LQQRYDWLRQ RI FOLPDWH WHFKQRORJLHV
DQG WKLV LV WKH SDUDGLJP ODUJHO\ UHIOHFWHG E\ WKH
LQVWLWXWLRQDO URXWHV WR WUDQVIHU WKURXJK WKH FOLPDWH
UHJLPH GHVSLWH WKH LQFUHDVLQJ UROH NH\ HPHUJLQJ
HFRQRPLHV DUH QRZ SOD\LQJ LQ WKH GHYHORSPHQW DQG
GLIIXVLRQ RI FOLPDWH WHFKQRORJLHV 7KH QHFHVVLW\ RI
PDNLQJ WHFKQRORJ\ PRUH EURDGO\ DYDLODEOH IRU WKH
SXUSRVHV RI D JRRG FOLPDWH FKDQJH UHVSRQVH LV
UHFRJQLVHG LQ WKH 81)&&& FRPPLWPHQWV
,PSRUWDQWO\ WKH3DULV$JUHHPHQW UHFRJQLVHV WKDW WKH
JRDOV IRU WKH WUDQVIHU GHYHORSPHQW DQG XVH RI




FOLPDWH UHJLPHZDV FUHDWHGZLWK WKH LQLWLDWLRQRI WKH
7HFKQRORJ\ 0HFKDQLVP LQ &DQFXQ LQ  7KLV
FRQWLQXHV DV WKH VHUYLQJ PHFKDQLVP XQGHU WKH
3DULV $JUHHPHQW QRZ XQGHU DQ RYHUDUFKLQJ
DQG RYHUVHHLQJ 7HFKQRORJ\ )UDPHZRUN 7KH
7HFKQRORJ\0HFKDQLVPKDV WZRDFWLYH DJHQFLHV WKH
7HFKQRORJ\ ([HFXWLYH &RPPLWWHH 7(& DQG WKH
&OLPDWH 7HFKQRORJ\ &HQWUH DQG 1HWZRUN
&7&17KH SXUSRVH RI WKH 7(& LV WR SURYLGH D
PHWKRGRORJLFDO IUDPHZRUN IRU DQG IDFLOLWDWH QHHGV
DVVHVVPHQW GRQH E\ GHYHORSLQJ FRXQWULHV SUHSDUH
V\QWKHVLVHG DVVHVVPHQWV RI JOREDO QHHG DQG DQDO\VHV
RIUHOHYDQWSROLF\DQGRWKHULVVXHVLQWKLVDUHD,WVUROH
LQFOXGHVRYHUVLJKWLQWRWKHSUHSDUDWLRQRI7HFKQRORJ\
1HHGV $VVHVVPHQWV 71$V $V SDUW RI WKLV
IUDPHZRUNGHYHORSLQJFRXQWULHVKDYHEHHQVXSSRUWHG
LQ WKH SUHSDUDWLRQ RI 71$V WR LGHQWLI\ VWDWHVSHFLILF
FUXFLDOQHHGVLQDGGLWLRQWREDUULHUVDQGFKDOOHQJHVWR
WHFKQRORJ\ WUDQVIHU 6LJQLILFDQWO\ PDQ\ QDWLRQV
LGHQWLILHG WKH QHHG IRU ILQDQFLDO VXSSRUW HQKDQFHG
FDSDFLW\ DQG LPSURYHG µHQDEOLQJ HQYLURQPHQWV¶
H[SODLQHG LQ PRUH GHSWK EHORZ DV ZHOO DV
UHFRJQLVLQJ WKH EHQHILW RI FROODERUDWLYH GHYHORSPHQW
DSSURDFKHV7KH LGHQWLILFDWLRQRIQHHGV LV D FUXFLDO
ILUVW VWHS RQ WKH SDWKZD\ WRZDUGV GHYHORSPHQW RI
7HFKQRORJ\$FWLRQ3ODQVQHFHVVDU\WRPRYHWRZDUGV
IXOO DFWXDOLVDWLRQ RI SDUWLHV¶ QDWLRQDOO\ GHWHUPLQHG
FRQWULEXWLRQV XQGHU WKH 3DULV $JUHHPHQW 7KH7(&
DOVRVXSSRUWVWKHGHYHORSPHQWRI1DWLRQDO6\VWHPVRI
,QQRYDWLRQ 16, LQ GHYHORSLQJ FRXQWULHV ZKLFK
IHHG LQWR DQG VXSSRUWV WKH GHYHORSPHQW RI QHHGV
EDVHGDVVHVVPHQWV6\VWHPLFQHWZRUNHGDSSURDFKHVWR
SROLF\ DQGSUDFWLFHRI WHFKQRORJ\ WUDQVIHUKDYHEHHQ
XVHG WR LQIRUP WKH JXLGDQFH DQG DSSURDFKHV WR
GHYHORSLQJ71$¶V
7KH &7&1 LV HPSRZHUHG WR DGGUHVV WKH
LPSOHPHQWDWLRQRIDFWLRQVUHTXLUHGIRUDFKLHYLQJFRUH
JRDOV RI WHFKQRORJLFDO LQQRYDWLRQ DQG WUDQVIHU DQG
GHSOR\PHQW0XFKRI LWV ZRUN LQYROYHV WKH SURYLVLRQ
RI VXSSRUW WR GHYHORSLQJ QDWLRQV ZKLFK LQFOXGHV
WHFKQLFDODVVLVWDQFHDQGVXSSRUWNQRZOHGJHH[FKDQJH
DFWLYLWLHV DQG WKH VXSSRUW DQG IDFLOLWDWLRQ RI
FROODERUDWLYH DSSURDFKHV DQG QHWZRUNLQJ 'HVSLWH
FKURQLF XQGHUIXQGLQJ WKH &7&1 SURYLGHV IDLUO\
VLJQLILFDQW WHFKQLFDO VXSSRUW WR GHYHORSLQJ FRXQWU\
SDUWLHV ,W IDFLOLWDWHV D QHWZRUN RI PXOWLOHYHO DQG
PXOWLVHFWRUDO WHFKQRORJ\ FHQWUHV DQG HQWLWLHV VWDWH
SDUWLHVSDUWLFLSDWH WKURXJKWKHLUQRPLQDWHGQDWLRQDOO\
GHWHUPLQHGHQWLWLHV
7KLV PHFKDQLVP QRZ IDOOV XQGHU D 7HFKQRORJ\
)UDPHZRUNWKHPRGDOLWLHVSURFHGXUHVDQGJXLGHOLQHV
RI ZKLFK DUH VWLOO VXEMHFW WR QHJRWLDWLRQV 'HVSLWH
WKHVHGHYHORSPHQWVKRZHYHUWKHUHLVVWLOOLQVXIILFLHQW
SURJUHVV RU FHUWDLQW\ RI IXWXUH SURJUHVV LQ
WHFKQRORJLFDOWUDQVIHU,QDGGLWLRQRIFRXUVHHIIRUWV
WRZDUGVWKHLQQRYDWLRQDQGGHSOR\PHQWRIORZFDUERQ
WHFKQRORJLHV H[LVW RXWVLGH RI WKH 81)&&&
PDFKLQHU\ DQG LW LV KHUH WKDW VLJQLILFDQW
DGYDQFHPHQWV LQ WKH GHYHORSPHQW WUDQVIHU DQG
GHSOR\PHQW RI WHFKQRORJLHV KDYH WDNHQ SODFH 2I
FRXUVH LW LV QRW SRVVLEOH WR JR LQWR WKH GHWDLO RI DOO
SRVVLEOH DUUDQJHPHQWV KHUH 7KHVH FRPSOH[ ZHEV RI
DUUDQJHPHQWV LQFOXGH PXOWLODWHUDO DQG ELODWHUDO
SURFHVVHVDQGHQFRPSDVVDYDULHW\RINLQGVRIDFWRUV
LQ SDUWQHUVKLS RU QHWZRUNV ZLWK RWKHU HQWLWLHV7KHVH
PLJKW LQFOXGH VSHFLILF DFWLRQV DQG UROHV WDNHQ E\
LQWHUQDWLRQDORUJDQLVDWLRQVIRULQVWDQFHWKURXJKWUDGH
RU SURMHFWV WUDQVIHUV FRQGXFWHG GLUHFWO\ YLD
PXOWLQDWLRQDO FRPSDQLHV RU E\ GLIIXVLRQ RI
WHFKQRORJLHV YLD MRLQW YHQWXUHV 7KH ODWWHU PLJKW
LQFOXGH WUDQVIHUV JHQHUDWHG WKURXJK HVWDEOLVKHG





µWUDQVIHU¶ LQ WKH FOLPDWH FRQWH[W &OLPDWH FKDQJH
PLWLJDWLRQ WHFKQRORJLHV LQFOXGH LQIUDVWUXFWXUH IRU WKH
JHQHUDWLRQ RI FOHDQ HQHUJ\ EXW DUH QRW OLPLWHG WR
WKLV $OVR LQFOXGHG ZRXOG EH EURDGHU NQRZKRZ





PHDVXUHV WR HQVXUH WKH KHDOWK RI VLQNV DQG JUHHQ
VSDFHV ,Q DGGLWLRQ WHFKQRORJLHV WKDW VXSSRUW
PRQLWRULQJ DQG DFFRXQWDELOLW\ RI YDULRXV FRUH
SURFHVVHVZLOOSOD\DQLQFUHDVLQJUROHDVVWDWHVSUHGLFW
DQG WU\ WR DFFRXQW IRU WKHLU RQJRLQJ HPLVVLRQV
7KLV RI FRXUVH LQFOXGHV WKH NQRZOHGJH DQG VNLOOV
WKH FDSDFLW\ WR RSHUDWH KDUGZDUH 1\JDDUG DQG
+DQVHQ H[SODLQ WKDW WKH FRPSOH[ FRQFHSWLRQ RI
WHFKQRORJ\ KRXVHG LQ WKH FOLPDWH UHJLPH LQFOXGHV
D WKLUG GLPHQVLRQ ± µRUJZDUH¶ ± WKH LQVWLWXWLRQDO
DQG DGPLQLVWUDWLYH FDSDFLW\ WR PDQDJH UHFHLYHG
WHFKQRORJLHV 7KHVH PD\ VHHP OLNH TXLWH REYLRXV
UHTXLUHPHQWV KRZHYHU WKH 71$ SURFHVV KDG
SUHYLRXVO\ EHHQ FULWLFLVHG IRU DQ H[FHVVLYH IRFXV RQ
KDUGZDUH DQG ODFN RI DSSUHFLDWLRQ RI WKH LPSRUWDQFH
RI NQRZOHGJHEDVHG DQG RSHUDWLRQDO IXQFWLRQLQJ
7KHVH FULWLFLVPV KDYH FOHDUO\ SURPSWHG DGMXVWPHQWV
DQG D EURDGHQLQJ RI IRFXV DV WKH 71$ +DQGERRN¶V
GHILQLWLRQDO WHUPV QRZ LQFRUSRUDWH DQ XQGHUVWDQGLQJ
RI WKH LPSRUWDQFH RI NQRZOHGJH DQG RSHUDWLRQDO
VNLOOV
&RQFHSWLRQV RI ZKDW LV PHDQW E\ µWHFKQRORJ\¶
LQIRUP WKH XQGHUVWDQGLQJ RI µWUDQVIHU¶ 7KH
WHUPLQRORJ\ XVHG GRHV LPSO\ D RQFHRII XQLODWHUDO
KDQGLQJ RYHU DQG LQGHHG VRPH GHYHORSHG FRXQWULHV
WHQG WR YLHZ WHFKQRORJ\ WUDQVIHUV DV WKH VDOH RI
HTXLSPHQW ZLWK SHUKDSV VRPH RSHUDWLRQDO VNLOOV
,Q WKH PDLQ WKH SHUFHSWLRQ RI WHFKQRORJ\ WUDQVIHU
DQG WHFKQRORJ\ QHHGV LV IRFXVHG RQ D SDUDGLJP
ZKHUH GHYHORSHG FRXQWULHV RU WKHLU DJHQFLHV PDNH
WHFKQRORJLHV DYDLODEOH WR OHVV GHYHORSHG FRXQWULHV LQ
WKH *OREDO 6RXWK )RU WKLV UHDVRQ LW LV FRPPRQO\
XQGHUVWRRG WKDW WKLV PLJKW EH DFKLHYHG HLWKHU
WKURXJK WUDGH E\ PHDQV RI WKH SURYLVLRQ RI ILQDQFH
WKURXJK IRUHLJQ GLUHFW LQYHVWPHQW RU YLD OLFHQVLQJ
DUUDQJHPHQWV WKDW SHUPLW WKH DIIRUGDEOH XVH RI
SURWHFWHGWHFKQRORJLHV
$ VWLOOUHOHYDQW GHILQLWLRQ RI WKLV FRPSOH[ SURFHVV
PLJKW EH IRXQG LQ D 6SHFLDO 5HSRUW RI WKH
,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH
,3&& µ>7HFKQRORJ\ WUDQVIHU PHDQV@ D EURDG VHW
RI SURFHVVHV FRYHULQJ WKH IORZV RI NQRZKRZ
H[SHULHQFH DQG HTXLSPHQW IRU PLWLJDWLQJ DQG
DGDSWLQJ WR FOLPDWH FKDQJH DPRQJVW GLIIHUHQW
VWDNHKROGHUV VXFK DV JRYHUQPHQWV SULYDWH VHFWRU
HQWLWLHV ILQDQFLDO LQVWLWXWLRQV 1*2V DQG
UHVHDUFKHGXFDWLRQ LQVWLWXWLRQV ,W FRPSULVHV WKH
SURFHVV RI OHDUQLQJ WR XQGHUVWDQG XWLOL]H DQG
UHSOLFDWH WKH WHFKQRORJ\ LQFOXGLQJ WKH FDSDFLW\ WR
FKRRVH LW DGDSW LW WR ORFDO FRQGLWLRQV DQG LQWHJUDWH
LW ZLWK LQFRXQWU\ WHFKQRORJLHV¶ 7KXV PDNLQJ
HTXLSPHQW ZKLFK IRU LQVWDQFH PLJKW EH XVHG LQ WKH
JHQHUDWLRQRIUHQHZDEOHHQHUJ\DYDLODEOHLVRQO\RQH
DVSHFW RI ZKDW KDV EHFRPH NQRZQ DV WHFKQRORJ\
WUDQVIHU 7KLV SURFHVV FHUWDLQO\ HQFRPSDVVHV WKH
SURYLVLRQ RI KDUGZDUH EXW DOVR LQYROYHV NQRZOHGJH




:KLOH WKLV EURDG FRQFHSWXDOL]DWLRQ LV UHIOHFWHG LQ
WKHLQWHUQDWLRQDODJUHHPHQWVWKHSURFHVVHVRISUDFWLFH
RIWHQGRQRWJLYHHIIHFWWRWKLV7KHLPSRUWDQFHRID
IXOO DFWXDOL]DWLRQRI WKLV DSSURDFKE\ H[SORULQJKRZ
GHHSHU FROODERUDWLRQ DQG XQGHUVWDQGLQJ RI DFWXDO
QHHGV FDQ VXSSRUW D PRUH FRQVWUXFWLYH DSSURDFK WR
WHFKQRORJ\ WUDQVIHU LV HPSKDVL]HG E\ UHO\LQJ RQ WKH
LQVLJKWVIURPWKHKXPDQULJKWWRVFLHQFHDQGIDLUDQG
HTXLWDEOH EHQHILWVKDULQJ OLWHUDWXUH DOVR FDQ LQIRUP
WKHVH FROODERUDWLYH DSSURDFKHV DQG VXSSRUW D PRUH
QXDQFHG DQG HIIHFWLYH FRQFHSWLRQ RI WHFKQRORJ\
WUDQVIHU

7KH +XPDQ 5LJKW WR 6FLHQFH DQG 7HFKQRORJ\
7UDQVIHU$0DWWHURI%HQHILW6KDULQJ"
:KLOH LQ WKH LQWHUQDWLRQDO FOLPDWH FKDQJH UHJLPH
DV LQ RWKHU LQWHUQDWLRQDO HQYLURQPHQWDO WUHDWLHV
WHFKQRORJ\WUDQVIHULVIUDPHGDVDPDWWHURILQWHUVWDWH
FRRSHUDWLRQ ZKLFK REVFXUHV WKH TXHVWLRQ RI SULYDWH
VHFWRUKHOG WHFKQRORJLHV LQ LQWHUQDWLRQDO KXPDQ
ULJKWV ODZ WHFKQRORJ\ WUDQVIHU LV VHHQ IURP WKH
SHUVSHFWLYH RI LQGLYLGXDOV DQG JURXSV ZLWKLQ D 6WDWH
WKDW DUH QHJDWLYHO\ DIIHFWHG E\ WKH ODFN RU OLPLWHG
LQWHUVWDWH FRRSHUDWLRQ WR PLWLJDWH FOLPDWH FKDQJH
5HFHQWHIIRUWVWRFRQFHSWXDOO\FODULI\WKHKXPDQULJKW
WR VFLHQFH KDYH VSHFLILFDOO\ SRLQWHG WR LQWHUVWDWH
WHFKQRORJ\WUDQVIHUREOLJDWLRQVXQGHUWKHLQWHUQDWLRQDO
FOLPDWH FKDQJH UHJLPH DUJXDEO\ H[SUHVVLQJ D
GLVFRQWHQWDERXW WKHFXUUHQW OHYHORIFRRSHUDWLRQDQG
KLQWLQJ WKDW QRQFRPSOLDQFH ZLWK LQWHUQDWLRQDO
HQYLURQPHQWDO SURYLVLRQVRQ WHFKQRORJ\ WUDQVIHU LV D
PDWWHUDOVRRILQWHUQDWLRQDOKXPDQULJKWVODZ
7KH µ5LJKW WR 6FLHQFH¶ LV UHFRJQLVHG LQ WKH
8QLYHUVDO 'HFODUDWLRQ RQ +XPDQ 5LJKWV WKH
&RYHQDQWRQ(FRQRPLF6RFLDODQG&XOWXUDO5LJKWV
DQG LQ VHYHUDO UHJLRQDO KXPDQ ULJKWV WUHDWLHV 7KH
ULJKW WR VFLHQFH LV WKHUHIRUH SDUW RI WKH LQWHUQDWLRQDO
REOLJDWLRQV RI WKRVH SDUWLHV WR WKH 81)&&& DQG WKH
3DULV $JUHHPHQW WKDW DUH DOVR SDUW\ WR WKHVH KXPDQ
ULJKWV LQVWUXPHQWV,Q DGGLWLRQ WKH HOHYHQWK






EH FRQVLVWHQW ZLWK KXPDQ ULJKWV REOLJDWLRQV
)RUWKHVHVWDWHVLWLVRQHRIWKHKXPDQULJKWVWKDWWKH\
VKRXOG UHVSHFW SURWHFW DQG FRQVLGHU ZKHQHYHU WKH\
WDNH DFWLRQ WR DGGUHVV FOLPDWH FKDQJH LQ RUGHU WR
SURWHFW WKH ULJKWV RI HYHU\RQH DIIHFWHG E\ FOLPDWH
FKDQJH EXW DOVR WR SURPRWH SROLF\ FRKHUHQFH
OHJLWLPDF\DQGVXVWDLQDEOHRXWFRPHV7KHLQFOXVLRQ
RI WKH ULJKW LQ WKHVH LQVWUXPHQWV KRZHYHU
QHFHVVLWDWHV LWV SURJUHVVLYH UHDOLVDWLRQ E\ VWDWHV
ZLWKLQWKHFRQVWUDLQWVRI WKHLUUHVRXUFHVDQGPHDQV
7KHVFRSHDQGFRQWHQWRIWKHULJKWDQGSUHFLVHO\ZKDW
SURJUHVVLYH UHDOLVDWLRQ LQ IDFW HQWDLOV UHPDLQ
XQGHUGHYHORSHG,W VKRXOG EH QRWHG KRZHYHU WKDW
D EURDG XQGHUVWDQGLQJ RI µVFLHQWLILF EHQHILWV¶
LQFRUSRUDWHVDYDULHW\RIPHWKRGRORJLFDODQGNQRZOHGJH
IRUPV,QWHUQDWLRQDOSURFHVVHVFXUUHQWO\XQGHUZD\WR
VHHN WR FODULI\ WKH VFRSH DQG FRQWHQW RI WKLV KXPDQ
ULJKW FDQ WKXV SURYLGH PHDQLQJIXO LQVLJKWV LQWR
FOLPDWHFKDQJHWHFKQRORJ\WUDQVIHU
7KHIRUPHU816SHFLDO5DSSRUWHXU LQ WKH ILHOGRI
FXOWXUDO ULJKWV 6KDKHHG GLVWLOOHG WKH KXPDQ ULJKW WR
VFLHQFH LQWR IRXU HOHPHQWV WKH ULJKW WR VKDUH WKH
EHQHILWVDULVLQJIURPVFLHQWLILFDGYDQFHVE\HYHU\RQH
ZLWKRXW GLVFULPLQDWLRQ WKH RSSRUWXQLW\ IRU DOO WR
FRQWULEXWH WR VFLHQWLILF UHVHDUFK WKH REOLJDWLRQ WR
SURWHFW DOO SHUVRQV DJDLQVW QHJDWLYH FRQVHTXHQFHV RI
VFLHQWLILF UHVHDUFK RU LWV DSSOLFDWLRQV RQ WKHLU IRRG
KHDOWK VHFXULW\ DQG HQYLURQPHQW DQG WKH REOLJDWLRQ
WR HQVXUH WKDW SULRULWLHV IRU VFLHQWLILF UHVHDUFK
IRFXV RQ NH\ LVVXHV IRU WKH PRVW YXOQHUDEOH
6KH HPSKDVL]HG WKDW GHYHORSHG FRXQWULHV FDUU\
DQ ³LPSOLHG REOLJDWLRQ«WR FRPSO\ ZLWK WKHLU
LQWHUQDWLRQDO OHJDO REOLJDWLRQV WKURXJK SURYLVLRQV RI
GLUHFW DLG DV ZHOO DV GHYHORSPHQW RI LQWHUQDWLRQDO
FROODERUDWLYH PRGHOV RI UHVHDUFK DQG GHYHORSPHQW
IRU WKH EHQHILW RI GHYHORSLQJ FRXQWULHV DQG WKHLU
SRSXODWLRQV´ 6KH DOVR HPSKDVL]HG WKH QHHG IRU
³GHYHORSLQJFRXQWULHV>WRSULRULWLVH@WKHGHYHORSPHQW
LPSRUW DQG GLVVHPLQDWLRQ RI VLPSOH DQG LQH[SHQVLYH
WHFKQRORJLHVWKDWFDQLPSURYHWKHOLIHRIPDUJLQDOL]HG
SRSXODWLRQV UDWKHU WKDQ LQQRYDWLRQV WKDW
GLVSURSRUWLRQDWHO\IDYRXUHGXFDWHGDQGHFRQRPLFDOO\
DIIOXHQW LQGLYLGXDOV DQG UHJLRQV ´7KLV LV D SULRULW\
LVVXH LQ WKH FRQWH[W RI FOLPDWH WHFKQRORJLHV IRU
LQVWDQFH UHJDUGLQJ DFFHVV WR ORZ FDUERQ HQHUJ\
WHFKQRORJLHV3RLQWLQJ VSHFLILFDOO\ WR WHFKQRORJ\
WUDQVIHU REOLJDWLRQV XQGHU WKH LQWHUQDWLRQDO FOLPDWH
FKDQJH UHJLPH DV EHQHILWVKDULQJ 5DSSRUWHXU
6KDKHHG DUJXHG WKDW WKH µPRGDOLWLHV DQG UROH¶ RI
EHQHILWVKDULQJ YLVjYLV WHFKQRORJ\ WUDQVIHU QHHGHG
IXUWKHUGHILQLWLRQ
$V 0RUJHUD DVVHUWV D PXWXDOO\ VXSSRUWLYH
LQWHUSUHWDWLRQRIWKHULJKWWRVFLHQFHLQWKHFRQWH[WRI
FOLPDWH FKDQJH WHFKQRORJ\ LQQRYDWLRQ DQG WUDQVIHU
ZRXOGQHHGWRLQFRUSRUDWH³DOOIRXUGLPHQVLRQVRIWKH
ULJKWWRVFLHQFHLQWRDFRQFHUWHGDQGGLDORJLFSURFHVV
IRU LGHQWLI\LQJ WKH WHFKQRORJ\ WR EH WUDQVIHUUHG
WUDQVIHU PRGDOLWLHV DQG EHQHILFLDULHV´ 7KLV FRXOG
WKHQ DLP WR FULWLFDOO\ DVVHVV KRZ WR SUHYHQW
GHSHQGHQF\ RQ H[WHUQDO UHDG\PDGH VROXWLRQV WKDW
PD\QRWILWSDUWLFXODUFLUFXPVWDQFHVRUPD\DOORZIRU
WKHH[HUWLRQRIXQGXHLQIOXHQFHE\GRQRUFRXQWULHV
7KLV IXOO\ UHIOHFWV WKH QHHG WR HQVXUH WKDW DGRSWHG
WHFKQRORJ\VXLWVWKHQHHGVRIORFDOXVHUV
%HQHILWVKDULQJ LV WKXV VHHQ DV D GLPHQVLRQ
RI WKH ULJKW WR VFLHQFH EXW LW KDV SUHGRPLQDQWO\
PRVWO\ VWXGLHG DV D WRRO IRU HTXLW\ LQ LQWHUQDWLRQDO
ELRGLYHUVLW\ ODZ ZLWK UHJDUG WR ELRSURVSHFWLQJ
UHVHDUFKDQGLQQRYDWLRQEDVHGRQJHQHWLFUHVRXUFHV
DQG WRD OHVVHU H[WHQW WR WKHXVHRIQDWXUDO UHVRXUFHV
VXFK DV PLQLQJ IRUHVW PDQDJHPHQW DQG WKH XVH RI
PDULQHUHVRXUFHV5HFHQWOLWHUDWXUHWU\LQJWRGLVWLOD
FRQFHSW RI EHQHILWVKDULQJ WKDW FXWV DFURVV GLIIHUHQW
DUHDVRI LQWHUQDWLRQDO ODZKDV VXJJHVWHG WKDWEHQHILW
VKDULQJLPSOLHV
«WKH FRQFHUWHG DQG GLDORJLF SURFHVV DLPHG DW
EXLOGLQJ SDUWQHUVKLSV LQ LGHQWLI\LQJ DQG DOORFDWLQJ
HFRQRPLF VRFLRFXOWXUDO DQG HQYLURQPHQWDO EHQHILWV
DPRQJ VWDWH DQG QRQVWDWH DFWRUV ZLWK DQ HPSKDVLV
RQ WKH YXOQHUDEOH (YHQ LQ WKH FRQWH[W RI ELODWHUDO
H[FKDQJHV IDLU DQG HTXLWDEOH EHQHILW VKDULQJ
HQFRPSDVVHV PXOWLSOH VWUHDPV RI EHQHILWV RI D ORFDO
DQG JOREDO UHOHYDQFH DV LW DLPV WR EHQHILW D ZLGHU
JURXS WKDQ WKRVH DFWLYHO\ RU GLUHFWO\ HQJDJHG LQ




7KXV DV RSSRVHG WR D SDVVLYH UROH LQ EHQHILWWLQJ
IURP WHFKQRORJ\ WUDQVIHU EHQHILWVKDULQJ UDWKHU
FRQYH\V WKH LGHD RI DJHQF\ RI ³UHFLSLHQWV´ LQ WKH
LGHQWLILFDWLRQRIWKHWHFKQRORJLHVWREHWUDQVIHUUHGDQG
WKHLU EHQHILWV RI WKH VKDULQJ PRGDOLWLHV DQG RI WKH
EHQHILFLDULHVWKURXJKDFRQFHUWHGDQGGLDORJLFSURFHVV
DLPHG DW EXLOGLQJ D IDLU DQG HTXLWDEOH SDUWQHUVKLS




DV VXSSOHPHQWDU\ WR WKHVH FRPSOH[ DQG FRQWH[WXDO
FRQFHSWLRQV RI VKDULQJ EHQHILWV 6RPH VFKRODUV





UHTXLUHV IXOO LQIRUPHG HQJDJHPHQW RI ERWK SDUWLHV
ZKLOH DFNQRZOHGJLQJ WKDW VXEVWDQWLYH SDUWLFLSDWLRQ
PD\QRWEHDFKLHYHG LQSUDFWLFH ,QPRVW LQVWDQFHV
ZKDW WKLV HQWDLOV DQG WKHUHIRUH LPSOLFLWO\ ZKDW
FRQFHSWLRQV RI IDLUQHVV HTXLW\ DQG MXVWLFH PLJKW
XQGHUOLH WKH SDUWLHV¶ GHDOLQJV LV JHQHUDOO\ OHIW WR
VXEVHTXHQW QHJRWLDWLRQV ,Q HVVHQFH KRZHYHU WKH
LQFOXVLRQ RI WKHVH UHTXLUHPHQWV EDVHG LQ HTXLW\ DQG
IDLUQHVVFDQEHXQGHUVWRRGDVVLJQDOOLQJWKHQHFHVVLW\
WR SURWHFW WKH ULJKWV DQG LQWHUHVWV RI DOO SDUWLFLSDQWV
ZLWKSDUWLFXODUDWWHQWLRQWRPRUHYXOQHUDEOHRQHV7KH






LV FOHDU WKDW WKH FRQFHSW RI µEHQHILWV¶ HQFRPSDVVHV
PRQHWDU\ DQG QRQPRQHWDU\ EHQHILWV DQG WKDW WKH
GHWHUPLQDWLRQRID µEHQHILW¶ VKRXOG UHIOHFW WKHYDOXHV
DQG SULRULWLHV RI WKRVH SDUWLFLSDWLQJ 7KLV VXUHO\
PXVWPHDQWKDWWKHVHVKRXOGEHQHHGHGDQGXVDEOHE\
WKH UHFLSLHQW SDUWLHV7KH RQJRLQJ UHODWLRQVKLSV
UHTXLUHG IRU D VXEVWDQWLDO EHQHILWVKDULQJ DSSURDFK
PD\ DOVR FKDOOHQJH DQ\ XQLGLUHFWLRQDO XQGHUVWDQGLQJ
RI µWUDQVIHU¶)RU LQVWDQFH LQWKLVFRQWH[WDQDUURZ
FRQFHSWLRQ RI EHQHILW PD\ H[FOXGH LQGLUHFW RU QRQ
PRQHWDU\ EHQHILWV SDUWLFXODUO\ LI IRUPDO DSSURDFKHV
WR EHQHILWVKDULQJ GHYDOXH QRQPRQHWDU\ EHQHILWV
RUWDNHDFFRXQWRIEHQHILWVWKDWVHHPHGWROLHEH\RQG
WKHVFRSHDQGSXUSRVHRIDSURMHFW)LQDOO\LWVKRXOG
EH QRWHG WKDW WKH RWKHU GLPHQVLRQV RI WKH ULJKW WR
VFLHQFH DUH DOVR UHOHYDQW IRU SUHVHQW SXUSRVHV
7KH\ HPSKDVL]H 6WDWHV¶ REOLJDWLRQV WR FULWLFDOO\
DVVHVV ZKHWKHU WHFKQRORJ\ WUDQVIHU OHDGV WR QRQ
GLVFULPLQDWRU\ UHVXOWV SULRULWL]HV WKH QHHGV RI WKH
YXOQHUDEOH DQGIDFWRUV LQ WKHQHHG WRSURWHFWDJDLQVW





9LHZLQJ WKH FOLPDWH FKDQJH UHVSRQVH WKURXJK WKH
WKHRUHWLFDO DQG QRUPDWLYH FRQFHSW RI EHQHILWVKDULQJ
DV D GLPHQVLRQ RI WKH KXPDQ ULJKW WR VFLHQFH FDQ
\LHOG LQWHUHVWLQJ LQVLJKWV LQWR WKH SRWHQWLDO LVVXHV
XQGHUO\LQJFOLPDWHFKDQJHUHVSRQVHV&OLPDWHFKDQJH
\LHOGV VRPHZKDW GLIIHUHQW LVVXHV ZKHQ LW FRPHV
WR EHQHILWVKDULQJ IRU LQVWDQFH EHQHILWVKDULQJ
VLWXDWLRQV WHQG WR DULVH SUHGRPLQDQWO\ LQ UHODWLRQ WR
UHVSRQVHV WR FOLPDWH FKDQJH )RU LQVWDQFH WKHUH LV
DQ H[WHQVLYH OLWHUDWXUH FRQFHUQLQJ EHQHILWVKDULQJ LQ
UHODWLRQWR5(''DQGVRPHPXOWLODWHUDOIXQGVWKDW
SURYLGH FOLPDWH ILQDQFHQRZPDNHH[SUHVVSURYLVLRQ
IRU EHQHILWVKDULQJ LQ UHVSHFW RI IXQGHG SURMHFWV
$OVR RI VLJQLILFDQFH LQ WKH FOLPDWH WHFKQRORJLHV
FRQWH[W LV D JURZLQJ DZDUHQHVV RI WKH SRWHQWLDO RI
FRPPXQLW\ EHQHILWVKDULQJ DV D WRRO IRU HTXLW\ DQG
SDUWLFLSDWLRQLQUHODWLRQWRUHQHZDEOHHQHUJ\SURMHFWV
LQSDUWLFXODUZLQGIDUPV 7KLVLVQRW WKHSODFHIRUD
FRPSUHKHQVLYH HODERUDWLRQ RI WKH VFRSH DQG FRQWHQW
RIWKHULJKWWRVFLHQFHDOWKRXJKVXFKZRUNLVRQJRLQJ
DQG PD\ EH IRXQG HOVHZKHUH 7KH IRFXV LV RQ WZR
FRUHWKHPHVRI WHFKQRORJ\LQQRYDWLRQDQGWUDQVIHURI
FOLPDWH FKDQJH PLWLJDWLRQ WHFKQRORJLHV VSHFLILFDOO\
DSSURDFKHV WKDW SULRULWLVHQHHG DQGFROODERUDWLRQ RU
FRRSHUDWLYH DSSURDFKHV WR WHFKQRORJLFDO GHYHORSPHQW




7KH VLJQLILFDQFH RI µQHHGV¶EDVHG DSSURDFKHV
LQIRUPV VRPH FRQFHSWLRQV RI EHQHILWVKDULQJ )RU
LQVWDQFH EHQHILWVKDULQJ LQ DJULFXOWXUDO FRQWH[WV
UHIOHFW D SDUWLFXODU UHFRJQLWLRQ RI WKH IXQGDPHQWDO
QHHGIRUIRRGVHFXULW\6LPLODUO\WKH&RQYHQWLRQRQ
%LRORJLFDO 'LYHUVLW\ LQFOXGHV DPRQJVW RWKHUV D
UHFRJQLWLRQ RI WKH LPSRUWDQFH RI ELRGLYHUVLW\
FRQVHUYDWLRQ DV PHHWLQJ WKH IXQGDPHQWDO QHHGV RI
KXPDQNLQG  0RUHEURDGO\ WKH ULJKW WR VFLHQFHKDV
EHHQLQWHUSUHWHGWRLQFOXGHWKHQHFHVVLW\WRUHFRJQLVH
DQGSULRULWLVHWKHQHHGVRIWKHYXOQHUDEOHSDUWLFXODUO\
ZLWK UHJDUG WR SULRULW\ QHHGV VXFK DV KHDOWK DQG
IRRG VHFXULW\ 7KH DVVHVVPHQW DQG LGHQWLILFDWLRQ RI
WHFKQRORJ\ QHHGV LV VLJQLILFDQW LQ WHUPV RI PDNLQJ
HIIHFWLYHWUDQVIHUDQGGHSOR\PHQW7KHUHDUHWZRFRUH
LVVXHV 7KH ILUVW LV D PRUH JHQHUDO RU DEVWUDFW
DSSUHFLDWLRQRI WKHFRQFHSWRIQHHG LQ WKHFRQWH[WRI
WKH FOLPDWH FKDQJH UHJLPH 7KH VHFRQG UHODWHV WKH
DUWLFXODWLRQRIVSHFLILFQHHGVDQGZK\WKLVLVUHOHYDQW
DQGLPSRUWDQWLQWKLVFRQWH[W
7KHUH DUH RI FRXUVH ZHOO ZRUQ DUJXPHQWV DERXW
HTXLWDEOH DQG DSSURSULDWH EXUGHQVKDULQJ LQ UHODWLRQ
WR FOLPDWH FKDQJH DQG LWV UHODWLRQVKLS WR VXVWDLQDEOH
GHYHORSPHQW DQG HQHUJ\ DFFHVV 7KH UHFHQW
UHMXYHQDWLRQ RI WKH FOLPDWH UHJLPH KDV DGMXVWHG WKH
WHFKQRORJ\ UHTXLUHPHQWV RI PDQ\ PHPEHU VWDWHV
EHFDXVHRIWKHLQFOXVLRQRIWKHFRQFHSWRIDQ1'&LQ
WKH3DULV$JUHHPHQW$VDFRQVHTXHQFHDOOVWDWHVPXVW
QRZ LQFOXGH PLWLJDWLRQ PHDVXUHV DV SDUW RI WKHLU
FOLPDWH DFWLRQ 7KLV QHHG LV HPSKDVLVHG E\ WKH QHZ





DFWLRQV LQFOXGLQJ PLWLJDWLRQ DFWLRQV LQ UHODWLRQ WR
FOLPDWHFKDQJH,WLVZHOONQRZQWKDWPDQ\FRXQWULHV
LQ WKH JOREDO 6RXWK UHTXLUH WHFKQRORJLFDO DQG
FDSDFLW\ VXSSRUW WR DFKLHYH WKHLU FOLPDWH PLWLJDWLRQ
DVSLUDWLRQV LW LV DOVR FOHDU WKDW WKH DGKRFSULPDULO\
SURMHFWEDVHG IUDPHZRUNV IRU WHFKQRORJLFDO WUDQVIHU
KDV UHVXOWHG LQ WUDQVIHUV WKDW IDYRXU WUDQVLWLRQDO
HFRQRPLHV DQG GLVIDYRXU OHDVW GHYHORSHG QDWLRQV
7KH DG KRF RU SURMHFWEDVHG WUDQVIHUV WKDW
FKDUDFWHULVHGWKHSUHYLRXVSKDVHRIWKHUHJLPHFDQQRW
GHOLYHUQHFHVVDU\WHFKQRORJLHVDWWKHVFDOHWKDWLVQRZ
UHTXLUHG LQ PDQ\ FDVHV LW LV TXHVWLRQDEOH ZKHWKHU
PHPEHU VWDWHV ZRXOG EH FDSDEOH RI PHHWLQJ WKHLU
SURMHFWHGUHGXFWLRQVZLWKRXWVLJQLILFDQWWHFKQRORJLFDO
DQGILQDQFLDOVXSSRUW$Q\LQWHUQDWLRQDOPHFKDQLVPV
IRU WHFKQRORJ\ WUDQVIHU VKRXOG UHFRJQLVH WKDW WKH
JOREDO VKDULQJ RI WHFKQRORJLHV PXVW UHFRJQLVH WKH
QHHGVRIWKHPRVWYXOQHUDEOHHQVXULQJDFFHVVDQGIDLU
GLVWULEXWLRQ RI WHFKQRORJLHV :LWKRXW GXH UHJDUG WR
QHHGVDQGDULJKWVEDVHGIRFXVWKHUHLVDGDQJHUWKDW
SURMHFWV RU SURFHVVHV WKDW VHHN WR HQVXUH HTXLWDEOH
GLVWULEXWLRQ RI WHFKQRORJLHV SULRULWLVH RWKHU LVVXHV
IRU H[DPSOH ILQDQFLDO YLDELOLW\ RU HIILFLHQF\ RYHU
UHFLSLHQWQHHGVDQGULJKWVWRDFFHVVWHFKQRORJLHV$V
3ORPHUQRWHV FRQFHSWLRQVRI µDFFHVV¶PXVW LQFOXGH
GHYHORSPHQWV LQ UHODWLRQ WR FDSDFLW\ ZKLFK UHIOHFWV
WKH DUJXPHQWV PDGH E\ VFKRODUV LQ WKH WHFKQRORJ\
WUDQVIHUOLWHUDWXUHUHIHUHQFHGDERYH
%XW WKHUH DUH RWKHU PRUH VSHFLILF DUJXPHQWV WKDW
PLJKW EH PDGH FRQFHUQLQJ QHHG DQG WKH WUDQVIHU RI
WHFKQRORJLHV$QHHGEDVHGDSSURDFKZRXOG WDNH WKH
VSHFLILFV RI D VLWXDWLRQ LQWR DFFRXQW IRFXVLQJ RQ WKH
FRQWH[W LQ ZKLFK WHFKQRORJ\ ZDV SURYLGHG DQG KRZ
QHHGVIRUKDUGZDUHEXWDOVRWKHGHYHORSPHQWRIORFDO
FDSDFLWLHV DQG DGHTXDWH DQG UHOLDEOH ILQDQFLQJ IRU
ERWK ZRXOG EH PDGH DYDLODEOH )RFXVLQJ RQ QHHG
ERWKDOORZVDQGUHTXLUHVDSURSHUDQDO\VLVRIZKDW LV
JHQXLQHO\ QHHGHG EHIRUH WHFKQRORJLFDO DGYDQFHV DUH




OLPLWHG NQRZOHGJH RU DGPLQLVWUDWLYH FDSDFLW\
:LWKLQ UHVRXUFH FRQVWUDLQWV WKHVH SURFHVVHV DUH
VXSSRUWHG E\ WKH 71$ SURFHVV DQG DFFRPSDQ\LQJ
WHFKQLFDOVXSSRUW
7KHUH DUH D QXPEHU RI ZD\V LQ ZKLFK EHQHILW
VKDULQJ DV D GLPHQVLRQ RI WKH ULJKW WR VFLHQFH FDQ
GHHSHQ D VXEVWDQWLYHO\ HTXLWDEOH XQGHUVWDQGLQJ RI
QHHG DQG D QHHGV DVVHVVPHQW SURFHVV XQGHU WKH
FOLPDWH UHJLPH 7KH UHFLSLHQW RI WHFKQRORJ\ PXVW
KDYHDYRLFHDQGEHLQDSRVLWLRQWRDUWLFXODWHLWVQHHGV
WKURXJKVKDUHGNQRZOHGJHRIZKDWLVSRVVLEOHDVZHOO
DV VXIILFLHQW DJHQF\ WREHDEOH WRSDUWLFLSDWH IXOO\ LQ
WKH SURFHVV WKH LGHQWLILFDWLRQ RI QHHGV DQG
UHTXLUHPHQWV FDQ QRW EH FRQGXFWHG LQ D VFLHQWLILF
YDFXXP 7KLV FDQ EH IXOO\ DFWXDOLVHG WKURXJK WKH
71$ SURFHVV ZKHUH FRXQWULHV LGHQWLI\ WKHLU RZQ
QHHGV ZLWK DSSURSULDWH WHFKQLFDO DQG VFLHQWLILF
VXSSRUW DQG LQIRUPDWLRQ7KH IRFXV RQ QHHGV HQWDLOV
WKDW UHFLSLHQWV VKRXOGGHILQH WKHLU RZQQHHGV YDOXHV
DQG SULRULWLHV LQ RUGHU WKDW WKHLU UHTXLUHPHQWV ± ERWK
IRUKDUGZDUHVRIWZDUHDQGµRUJZDUH¶±DUHSURSHUO\
IRUPXODWHG DQG DUWLFXODWHG 6XFK DQ DSSURDFK PLJKW
VXSSRUW WKH QRWLRQ RI WHFKQRORJ\ WUDQVIHU DV D
µEHQHILW¶ ± HQVXULQJ WKDW WUDQVIHUUHG WHFKQRORJLHV DUH
GHVLUHG DQG UHTXLUHG DQG XVHDEOH E\ WKH UHFLSLHQWV ±




$V H[SODLQHG DERYH ERWK WKH FOLPDWH UHJLPH DQG
FRPPHQWDWRUV KDYH SURJUHVVLYHO\ LGHQWLILHG WKH
SRWHQWLDO IRU FROODERUDWLYH DSSURDFKHV WR UHVSRQG WR
WHFKQRORJ\QHHGV6XFKSRVVLELOLWLHVDUHSLFNHGXS LQ
GLIIHUHQW IRUPXODWLRQV LQ WKH OLWHUDWXUH ± DQG PD\
RFFXU DV SDUW RI RU LQGHSHQGHQWO\ RI VWDWHV DQGRU
PXOWLODWHUDO SURFHVVHV  KRZHYHU PRVW DXWKRUV
FRQFHLYH RI D YDULHW\ RI UHODWLRQVKLSV ZKLFK PLJKW
IRVWHUDQGHQFRXUDJHLQQRYDWLRQEHWZHHQVWDWHSDUWLHV
SRWHQWLDOO\ZLWKWKHLQYROYHPHQWRISULYDWHSDUWLHVRU
QRQVWDWH DFWRUV ,Q WKH ZDNH RI %DOL GH &RQLQFN
DQG RWKHUV H[SORUHG D UDQJH RI FRQWUDFWXDO
SRVVLELOLWLHV RU WHFKQRORJ\RULHQWHG DJUHHPHQWV
7KHVH UDQJHG IURP VSHFLILF PDQGDWHV IRU VKDULQJ
WHFKQRORJ\ RU NQRZOHGJH WHFKQRORJ\ WUDQVIHU
DJUHHPHQWV LQFOXGLQJ E\ QHFHVVLW\ ILQDQFLQJ
SURYLVLRQV WRGHHSFROODERUDWLYHSDUWQHUVKLSV DLPHG
DW FROOHFWLYH UHVHDUFK DQG GHYHORSPHQW  2FNZHOO
DQGRWKHUVLQWKHLUDQDO\VLVRIFROODERUDWLYHSRWHQWLDO
PDNH OHVV VSHFLILF GLVWLQFWLRQV FRQFHUQLQJ WKH
XQGHUO\LQJ FRQWUDFWXDO UHODWLRQVKLSV EXW EHJLQ WKH
SURFHVV RI LGHQWLI\LQJ KRZ QHHGVEDVHG DSSURDFKHV
FRXOG LQIRUPSROLF\DURXQGVLWHVRIFROODERUDWLRQ IRU
WHFKQRORJ\ UHVHDUFK DQG GHYHORSPHQW 7KH\
LGHQWLI\ERWKWKDWFROODERUDWLYHDSSURDFKHVFRXOGJRD
ORQJ ZD\ WRZDUGV PHHWLQJ LGHQWLILHG QHHGV LI
SURSHUO\ VWUXFWXUHG DURXQG WKRVH QHHGV 7KHUH DUH
FOHDU DQG REYLRXV UHDVRQV ZK\ QHHGEDVHG
DSSURDFKHV DUH QHFHVVDU\ DQG KHOSIXO LQ VXFK






DOVR HQVXUHV FRQWLQXHG DWWHQWLRQ WR ORFDO QHHGV DQG
YXOQHUDELOLWLHV ZKLFK PD\ RWKHUZLVH EH RYHUULGGHQ
JLYHQ FRPPHUFLDO UHDOLWLHV DQG SRZHU LPEDODQFHV
ZLWKLQ SDUWQHUVKLSV ,Q DGGLWLRQ WKH\ PRWLYDWH KRZ
FROODERUDWLYH DSSURDFKHV PLJKW VLPXOWDQHRXVO\
RYHUFRPH VHYHUDO EDUULHUV WR WUDQVIHU ± IRU LQVWDQFH
WKDW WKH SDWWHUQV RI FROODERUDWLYH ZRUNLQJ PLJKW
VXSSRUW WKH GHYHORSPHQW RI WHFKQLFDO DQG
RUJDQLVDWLRQDO FDSDFLW\ WKDW DUH QHHGHG SURSHUO\ WR
JLYH HIIHFW WR QHZ LQQRYDWLRQ 7KHVH DUH
FRQVLGHUDWLRQV WKDW VKRXOG EH NHSW LQ PLQG E\
GHYHORSHG DQG GHYHORSLQJ FRXQWULHV DOLNH DV WKH\
SDUWLFLSDWH LQ WHFKQRORJ\WUDQVIHU HQGHDYRXUV XQGHU
WKHLQWHUQDWLRQDOFOLPDWHFKDQJHUHJLPH
)LQDOO\ LW VKRXOG EH QRWHG WKDW WKH LQWHUQDWLRQDO
FOLPDWH UHJLPH KDV PRYHG WRZDUGV DQG HPEUDFHG
PRGHOV RI FROODERUDWLYH ZRUNLQJ WRZDUGV WHFKQRORJ\
LQQRYDWLRQ &OLPDWH ,QQRYDWLRQ &HQWUHV &,&V RU
&OLPDWH5HOHYDQW,QQRYDWLRQ%XLOGHUV&5,%VUHIOHFW
FRQFHSWXDO SRVVLELOLWLHV IRU WUXH FROODERUDWLRQ LQ
FOLPDWH FKDQJH UHVHDUFK DQG GHYHORSPHQW 7KHVH
FHQWUHV DUH HVWDEOLVKHG LQ GHYHORSLQJ FRXQWULHV RQ D
WULDO EDVLV DQG DLP WR IRVWHU LQQRYDWLRQ DQG WKH
EXLOGLQJRIFDSDFLW\LQWKDWFRQWH[W7KHFRQFHSWRI
VXFKFHQWUHVFKDOOHQJHVWKHµXQLODWHUDO¶FRQFHSWLRQVRI
WUDQVIHU DV D µKDQGLQJ RYHU¶ RI HTXLSPHQW DQG
KDUGZDUH 7KHVH DSSURDFKHV UHO\ RQ RQJRLQJ
UHODWLRQVKLSV EHWZHHQ µGRQRU¶ DQG µUHFHLYHU¶ SDUWLHV
HQVXULQJ WKDW ERWK PDLQWDLQ SUHVHQFH LQ WKH UHVHDUFK
DQG GHYHORSPHQW RI VLJQLILFDQW WHFKQRORJLHV ,Q
DGGLWLRQ WKHVH SDUWQHUVKLSEDVHG SURFHVVHV IDFLOLWDWH
WKH GHYHORSPHQW RI PXFK RI WKH WUXH RSHUDWLRQDO
FDSDFLW\ UHTXLUHG E\ WKH µUHFHLYHU¶ VWDWH IRU WKH
RSWLPDO ORFDO RSHUDWLRQ RI WKH WHFKQRORJLHV LQ WKH
UHOHYDQW VWDWH ,W VKRXOG DOVR EH QRWHG WKDW &5,%V
DFFRPPRGDWH VRXWKVRXWK FRRSHUDWLRQ ZKLFK
RYHUFRPHV WKHXQLGLUHFWLRQDO DVVXPSWLRQVFRPPRQO\
DVVRFLDWHGZLWKWHFKQRORJ\WUDQVIHU
9LHZHG WKURXJK D EHQHILWVKDULQJ OHQV PDQ\ RI
WKHVH IXQFWLRQDO PRGHOV UHIOHFW JUHDW SRWHQWLDO WR
IRVWHU ORQJWHUP SDUWQHUVKLSV DQG IRVWHU NQRZOHGJH
H[FKDQJHDQGGLDORJXHEHWZHHQLQYROYHGSDUWLHV7KLV
XQGHUVWDQGLQJ LV LQIRUPHG E\ D SURFHVVEDVHG
FRQFHSWLRQ RI VKDULQJ DV D FRQWLQXLQJ GLDORJXH LQ
ZKLFKERWKSDUWLHVKDYHDJHQF\DQGDFWDVSDUWQHUVLQ
D SURFHVV  ,QIRUPHG E\ WKH ULJKW WR VFLHQFH WKHVH
VKDULQJ DSSURDFKHV QRW RQO\ IDYRXU WKH VKDULQJ RI
EHQHILWV DULVLQJ IURP VFLHQWLILF DGYDQFHV EXW DOVR
SURYLGHDQRSSRUWXQLW\WRUHDOL]HRWKHUGLPHQVLRQVRI
WKHULJKWWRVFLHQFHVXFKDVFRQWULEXWLRQVWRVFLHQWLILF
UHVHDUFK DQG WKH VHWWLQJ RI VFLHQWLILF UHVHDUFK
SULRULWLHV RQ NH\ LVVXHV IRU WKH PRVW YXOQHUDEOH
1RW OHDVW ORQJ WHUP LWHUDWLYH GHYHORSPHQW RI
WHFKQRORJ\KHOSVLQWKHGHYHORSPHQWRIIXOODZDUHQHVV
RI ORFDO QHHGV DQG WKH ULVNV DQG EHQHILWV RI QHZ
WHFKQRORJLHV 7KLV JRHV EH\RQG VLPSO\ µDFFHVV¶ RU






RI FOLPDWH WHFKQRORJLHV WKDW , KDYH GLVFXVVHG LQ WKLV
DUWLFOH&RRSHUDWLYH DSSURDFKHV IRFXVHG RQ QHHG
FRXOGFRQWULEXWHWRWKHDOOHYLDWLRQRIVRPHEDUULHUVWR
WHFKQRORJ\ WUDQVIHU DQG VLGHVWHS VRPH RI WKH PRUH
SHUYDVLYH DQG RYHUDUFKLQJ SUREOHPV WKDW KDYH
VORZHG GRZQ WKH WUDQVIHU RI WHFKQRORJ\ WKURXJK WKH
FOLPDWHUHJLPH
,W VKRXOGEH FOHDUKRZHYHU WKDW WKHVHDSSURDFKHV
DUH QRW DQ DEVROXWH SDQDFHD 7KHUH DUH VXJJHVWLRQV
WKDW WKH FROODERUDWLYH DSSURDFKHV DSSOLHG LQ
IXQFWLRQLQJFHQWUHVGRQRWDOZD\VUHIOHFWRUDSSO\WKH
FROODERUDWLYH RU SURGXFWLYH DSSURDFKHV HQYLVDJHG LQ
WKHDFDGHPLFOLWHUDWXUH)RULQVWDQFHGH&RQLQFNDQG
3XLJFRPPHQWWKDWH[LVWLQJ&,&¶VGRQRWVXEVWDQWLDOO\
UHIOHFW 6DJDU¶V EURDG YLVLRQ IRFXVLQJ SUHGRPLQDQWO\
RQ µVHUYLFHV UHODWHG WR EXVLQHVV DFFHOHUDWLRQ PDUNHW
GHYHORSPHQW DFFHVV WR ILQDQFH DQG HQWUHSUHQHXULDO
LQFXEDWLRQ¶ 7KHVH DUH GRXEWOHVV QHFHVVDU\ EXW
FDQQRW UHSODFH WKH GHYHORSPHQW RI DOO DVSHFWV RI D
JRRG WUDQVIHU RI WHFKQRORJ\ ,I QRW HVWDEOLVKHG LQ D




FXOWXUDO UHJXODWRU\ RU RWKHU UHDVRQV 'HYHORSLQJ
HFRQRPLHVDOVRIDFHFKDOOHQJHVUHODWHGWREUDLQGUDLQ
PDUNHW XQFHUWDLQW\ DQG JRYHUQDQFH SUREOHPV ZKLFK
FUHDWHRQJRLQJFKDOOHQJHVZLWKFDSDFLW\DQG LQYHVWRU
FRQILGHQFH2I FRXUVH WKH LQIRUPHG\HW FRQWH[WXDOO\
VHQVLWLYH DSSURDFKHV WR WKH LGHQWLILFDWLRQ RI µQHHGV¶
FRXOGRYHUFRPHVRPHEXWQRWDOORIWKHVHLVVXHV
7KHUH LV VRPH UHVRQDQFH ZLWK HPSLULFDO VWXGLHV
FRQFHUQLQJ WKH FKDOOHQJHV RI LPSOHPHQWLQJ EHQHILW
VKDULQJDSSURDFKHVLQUHDOZRUOGFRQWH[WV,WKDVEHHQ
QRWHG WKDW HYHQ ZLWK IRUPDO EHQHILWVKDULQJ






JDLQV IRU LQWHQGHG EHQHILFLDULHV 7KH SRWHQWLDO IRU
EHQHILWVKDULQJ DSSURDFKHV WR EH HURGHG E\ SRZHU
LPEDODQFHV RURWKHU FKDOOHQJHV HYHQ ZKHQ IRUPDO
REOLJDWLRQV H[LVW JLYH VRPH LQGLFDWLRQ RI WKH
GLIILFXOWLHV DKHDG 7KHUH DUH DOVR VSHFLILF FKDOOHQJHV
DULVLQJ IURP WKH XVH RI FRQWUDFWV IRU EHQHILWVKDULQJ
SXUSRVHV$W OHDVWKRZHYHU DOO WKHVHFKDOOHQJHVDQG
WKHHIIRUWVWKDWKDYHEHHQSXWLQSODFHLQLQWHUQDWLRQDO
HQYLURQPHQWDO ODZ WR RYHUFRPH WKHP PD\ SURYLGH
XVHIXO OHVVRQV OHDUQHG IRU WKH RQJRLQJ GLVFXVVLRQV
RQ FOLPDWH PLWLJDWLRQUHODWHG WHFKQRORJ\ XQGHU WKH
FOLPDWH UHJLPH ,QWHUHVWLQJO\ LQ RWKHU LQWHUQDWLRQDO
SURFHVVHV UHODWHG WR WHFKQRORJ\ WUDQVIHU D
WUHQG LV HPHUJLQJ WRZDUGV LQFUHDVHG PXOWLODWHUDO
LQVWLWXWLRQDOLVDWLRQWREHQHILWVKDULQJWKDWFDQSURYLGH
WKH LQIUDVWUXFWXUH IRU LQWHJUDWHG LPSOHPHQWDWLRQ RI
LQIRUPDWLRQVKDULQJ FDSDFLW\EXLOGLQJ DQG WHFKQRORJ\
WUDQVIHUREOLJDWLRQVZKLOHDWWKHVDPHWLPHDVVHVVLQJ
SURJUHVV DQG PRQLWRULQJ HIIHFWLYHQHVV RI VXSSRUWHG
LQWHUYHQWLRQV DQG EURNHULQJ RSSRUWXQLWLHV IRU
FROODERUDWLRQ)RU LQVWDQFHXQGHU WKH ,QWHUQDWLRQDO
7UHDW\ RQ 3ODQW *HQHWLF 5HVRXUFHV IRU )RRG DQG
$JULFXOWXUH D SODWIRUP IRU WKH FRGHYHORSPHQW DQG
WUDQVIHU RI WHFKQRORJLHV KDV EURXJKW WRJHWKHU D
QHWZRUN RI SXEOLF DQG SULYDWH LQVWLWXWLRQV WKDW
FROODERUDWHLQGHOLYHULQJDFRPELQDWLRQRILQIRUPDWLRQ
VKDULQJ FDSDFLW\ EXLOGLQJ DQG WHFKQRORJ\ FR
GHYHORSPHQW DQG WUDQVIHU 7KH SDUW\OHG LQLWLDWLYH
FRQWULEXWHV WR LGHQWLI\LQJ UHDO QHHGV RI WDUJHWHG
EHQHILFLDULHV DVVHPEOLQJ WHFKQRORJ\ SDFNHWV WKDW
FRXOG LQFOXGH WUDLQLQJ DQG RWKHU DFWLYLWLHV
LQVWUXPHQWDO WR IRVWHULQJ WHFKQRORJ\ DEVRUSWLRQ
FDSDFLW\ DV ZHOO DV GHYHORSLQJ VWDQGDUGL]HG
FRQGLWLRQV WKDWFDQKHOSZLWKVRPHRI WKHFKDOOHQJHV
UHODWHGWRWKHXVHRIFRQWUDFWV7KHVHGHYHORSPHQWV






WKH SRWHQWLDO RI JURZLQJ FRQFHSWV LQ LQWHUQDWLRQDO
HQYLURQPHQWDO DQG KXPDQ ULJKWV ODZ WR LOOXPLQDWH
DQG LQWHUURJDWH GHYHORSPHQWV LQ FOLPDWH FKDQJH
WHFKQRORJ\ WUDQVIHU 6SHFLILFDOO\ LW ZDV DUJXHG WKDW
HPSOR\LQJ QRUPDWLYH FRQFHSWV EDVHG RQ WKH KXPDQ
ULJKW WR VFLHQFH DQG IDLU DQG HTXLWDEOH EHQHILW
VKDULQJ PLJKW VXSSRUW D GHHSHU DQG PRUH QXDQFHG
XQGHUVWDQGLQJRISURJUHVV LQ WHFKQRORJ\ WUDQVIHU WKDW
IRVWHUV WKH DJHQF\ RI UHFLSLHQW VWDWHV DQG SD\V
V\VWHPDWLFDWWHQWLRQWRWKHQHHGVRIYXOQHUDEOHJURXSV
ZLWKLQ WKDW 6WDWH 7KLV DUJXPHQW VWHPPHG IURP DQ
DSSUHFLDWLRQ WKDW LQWHOOHFWXDO SURSHUW\ ULJKWV ZHUH
QRW WKH RQO\ RU HYHQ SUHGRPLQDQW LQKLELWRU RI
WHFKQRORJLFDO WUDQVIHU DQG WKDW YDULRXV IDFWRUV KDG
SRWHQWLDO WR VXSSRUW RU XQGHUPLQH WKHVH SURFHVVHV
:KLOH QRW WKH IRFXV RI WKLV DUWLFOH LW VKRXOG EH DOVR
QRWHG WKDW ZKHUH WHFKQRORJ\ WUDQVIHU LV IUDPHG DV D
GHHS IRUP RI FRRSHUDWLRQ LW FRXOG UHVXOW LQ VKDUHG
RZQHUVKLSRI LQWHOOHFWXDOSURSHUW\ZKLFK LV LQ HIIHFW
DV D IRUP RI EHQHILWVKDULQJ XQGHU LQWHUQDWLRQDO
ELRGLYHUVLW\ODZ
7KHPDLQFRQFOXVLRQGUDZQDIWHUWKRURXJKDQDO\VLV
LV WKDW WKH QHHGEDVHG DQG SDUWQHUVKLSEXLOGLQJ
DSSURDFKHVDUHWZRFRUHHOHPHQWVUHIOHFWHGLQERWKWKH
LQWHUQDWLRQDO FOLPDWH FKDQJH UHJLPH DQG RI DFWLYLW\
RXWVLGH WKDW UHJLPH 7KHVH HOHPHQWV FDQ GUDZ
IURP WKH GLPHQVLRQV RI WKH VORZO\ GHYHORSLQJ
KXPDQ ULJKW WR VFLHQFH DV ZHOO DV LQFRUSRUDWLQJ
FRQFHSWXDOL]DWLRQVDQGH[SHULHQFHVUHODWHGWREHQHILW
VKDULQJ LQ LQWHUQDWLRQDO HQYLURQPHQWDO ODZ $
UHFXUULQJWKHPHLQWKHDQDO\VLVLVWKHQHFHVVLW\IRUWKH
UHFRJQLWLRQ RI WKH UHFHSLHQWV¶ YRLFH DQG PHDQLQJIXO
DJHQF\ RU WKH DSSUHFLDWLRQ WKDW DFWLYH GHYHORSLQJ
FRXQWU\LQYROYHPHQWLVFUXFLDOIRUIDLUQHVVDQGHTXLW\
LQ WHFKQRORJ\ WUDQVIHU WKURXJK WKH LQWHUUHODWHG DQG
PXWXDOO\ LQWHUGHSHQGHQW QHHGEDVHG DQG SDUWQHUVKLS
EXLOGLQJ DSSURDFKHV7KHVHSULRULWLHV DUH UHIOHFWHG LQ
WKHFOLPDWHFKDQJHUHJLPHGHHSHQLQJWKHVHSURFHVVHV
ZLOO VXSSRUW HTXLW\ DQG IDLUQHVV LQ DOO DYHQXHV RI
WHFKQRORJ\WUDQVIHU
$V SURJUHVV LQ UHODWLRQ WR WHFKQRORJ\ WUDQVIHU XQGHU
WKHLQWHUQDWLRQDOFOLPDWHUHJLPHKDVEHHQYHU\VORZEXW
SURJUHVV WRZDUGV LPSOHPHQWDWLRQ RI WKH 3DULV
$JUHHPHQW FRQWLQXHV 6WDWHV LQYROYHG LQ GHYLVLQJ
PRGDOLWLHV SURFHGXUHV DQG JXLGHOLQHV SURSHUO\ WR
RSHUDWLRQDOLVH WKH 7HFKQRORJ\ )UDPHZRUN DQG WR
LPSOHPHQW WKH REOLJDWLRQV FRQWDLQHG LQ WKH 3DULV
$JUHHPHQW FRXOG EHQHILW IURP JLYLQJ FRQVLGHUDWLRQ
WR WKH FRQFHSWXDOLVDWLRQ RI EHQHILWVKDULQJ XQGHU
LQWHUQDWLRQDO ELRGLYHUVLW\ DQG KXPDQ ULJKWV ODZ WR WKH
FKDOOHQJHV LQ SXWWLQJ LW LQWR SUDFWLFH DQG DQ\ SUDFWLFDO
DSSURDFKGHYHORSHGWRDGGUHVVVXFKFKDOOHQJHV7KHUHLV
VWLOOSRWHQWLDOWRIUDPHFXUUHQWFOLPDWHQHJRWLDWLRQVLQD












/DZ DQG *RYHUQDQFH 8QLYHUVLW\ RI 6WUDWKFO\GH7KH
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FRPPXQLW\ DQG EHQHILW (QYLURQPHQW DQG 3ODQQLQJ &
3ROLWLFVDQG6SDFH
 6R IRU LQVWDQFH NH\ PLWLJDWLRQ WHFKQRORJLHV PLJKW LQFOXGH
UHQHZDEOH HQHUJLHV HIILFLHQF\ WHFKQRORJLHV DFWLYH DQG
SXEOLF WUDQVSRUWDWLRQ DQG SDVVLYH EXLOGLQJ WHFKQRORJLHV WR
QDPHEXWDIHZ




 'LVFXVVLRQ LQ 3DUNV / 	0RUJHUD ( 7KH QHHG IRU DQ
LQWHUGLVFLSOLQDU\DSSURDFKWRQRUPGLIIXVLRQ7KHFDVHRIIDLU
DQG HTXLWDEOH EHQHILWVKDULQJ 5HYLHZ RI (XURSHDQ
&RPSDUDWLYH	,QWHUQDWLRQDO(QYLURQPHQWDO/DZ

 2I FRXUVH FKDOOHQJHV DURXQG WHFKQRORJ\ WUDQVIHU SUHVHQW
WKHPVHOYHVLQORVVDQGGDPDJHDQGDGDSWDWLRQFKDOOHQJHVDV
ZHOO DV PXFK DV WKH FOLPDWH FKDQJH FKDOOHQJH DQG
OHJDO IUDPHZRUN H[WHQGV EH\RQG PLWLJDWLRQ$V , H[SODLQ
DERYHIRUVLPSOLFLW\,KDYHFKRVHQWROLPLWP\GLVFXVVLRQWR
FOLPDWH FKDQJH PLWLJDWLRQ WHFKQRORJLHV, KDYH QRW
H[SORUHG WKH DSSOLFDELOLW\ RI PXFK RI WKH GLVFXVVLRQ
WR DGDSWDWLRQ WHFKQRORJ\ DOWKRXJK LW LV OLNHO\ WKDW PDQ\
RI WKH REVHUYDWLRQV PDGH KHUH FRXOG EH DSSOLHG PRUH
JHQHUDOO\
 :H UHIHU KHUH WR WKH PHFKDQLVPV HQYLVDJHG LQ $UWLFOH  RI
WKH3DULV$JUHHPHQWQ
 2OEULVFK 6 HW DO (VWLPDWHV RI ,QFUHPHQWDO ,QYHVWPHQW IRU
DQG &RVW RI 0LWLJDWLRQ 0HDVXUHV LQ 'HYHORSLQJ &RXQWULHV
LQ +DLWHV ( HG ,QWHUQDWLRQDO&OLPDWH )LQDQFH 5RXWOHGJH
$OWKRXJKWHFKQRORJ\WUDQVIHULVQRWDIXQFWLRQRIWKH
&'0SHUVHLWKDVSOD\HGDVLJQLILFDQWUROH0XUSK\.HWDO
7HFKQRORJ\ WUDQVIHU LQ WKH &'0 $Q XSGDWHG DQDO\VLV
&OLPDWH3ROLF\
 3HWHUVRQ 6 *UHHQKRXVH JDV PLWLJDWLRQ LQ GHYHORSLQJ
FRXQWULHVWKURXJKWHFKQRORJ\WUDQVIHU$VXUYH\RIHPSLULFDO
HYLGHQFH 0LWLJDWLRQ DQG$GDSWDWLRQ 6WUDWHJLHVIRU*OREDO
&KDQJH
 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\ WUDQVIHU
WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH 5HOHYDQW
,QQRYDWLRQ6\VWHP%XLOGHUV &5,%V &OLPDWH3ROLF\ 

 7KHUH LV RI FRXUVH QR FOHDU GHILQLWLRQ RU FDWHJRU\ RI
µGHYHORSLQJ FRXQWULHV¶%HFDXVH RI WKH DEVWUDFW QDWXUH RI
PDQ\ RI WKH DUJXPHQWV PDGH LW LV QRW QHFHVVDU\ WR GR VR
KHUH2I FRXUVH XQGHU WKH 81)&&& WKH WHUPV ³3DUWLHV QRW
LQFOXGHG LQ$QQH[,´DQG³GHYHORSLQJFRXQWULHV´ZHUHXVHG
LQWHUFKDQJHDEO\7KHVH WHUPV DUH QRW XVHG LQ WKH 3DULV
$JUHHPHQW DQG LW DUJXDEOH ZKHWKHU WKH VLWXDWLRQ LQ
VKRXOG FRQWLQXH WR GHWHUPLQH D SDUW\¶V PHPEHUVKLS WR D
VSHFLILFFDWHJRU\
 6LPLODUO\ WKHGLVFXVVLRQFHQWUHVSUHGRPLQDQWO\RQ WUDQVIHUV
RI WHFKQRORJ\DW VWDWH OHYHO VSHFLILF LVVXHV UHODWLQJ WR ORFDO
DQGUHJLRQDODFFHVVDQGGLVWULEXWLRQDUHEH\RQGWKHVFRSHRI
WKLVSDSHU+DYLQJVDLGWKLV,DPDZDUHWKDWYHU\UHDOLVVXHV
H[LVW FRQFHUQLQJ LQWUDVWDWH GLVWULEXWLRQ RI DQG DFFHVV WR
WHFKQRORJ\ WR ZKLFK D EHQHILWVKDULQJ OHQV FRXOG DOVR EH
DSSOLHG
 &OpPHQoRQ 5 7KH %DOL URDG PDS 7KH -RXUQDO RI
(QYLURQPHQW	'HYHORSPHQW
 /DWLI $ HW DO 2YHUFRPLQJ WKH LPSDVVH RQ LQWHOOHFWXDO
SURSHUW\ DQG FOLPDWH FKDQJH DW WKH 81)&&& $ ZD\
IRUZDUG,&76'3URJUDPPHRQ,QQRYDWLRQ7HFKQRORJ\DQG
,QWHOOHFWXDO3URSHUW\5HSRUW1RYHPEHU




RI ,QWHOOHFWXDO 3URSHUW\ 7RROV WR 6HFXUH :LGHU DQG 0RUH
(TXLWDEOH $FFHVV WR &OLPDWH &KDQJH 7HFKQRORJLHV LQ
%URZQ $(/ HG (QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO
3URSHUW\DQG&OLPDWH&KDQJH&KHOWHQKDP8.
 )RU LQVWDQFH 6DJDU $ %UHPQHU & 	 *UXEE 0 &OLPDWH
LQQRYDWLRQ FHQWUHV $ SDUWQHUVKLS DSSURDFK WR PHHWLQJ
HQHUJ\DQGFOLPDWHFKDOOHQJHV1DWXUDO5HVRXUFHV)RUXP

 *ODFKDQW 0 	'HFKH]OHSUrWUH $ :KDW UROH IRU FOLPDWH
QHJRWLDWLRQV RQ WHFKQRORJ\ WUDQVIHU" &OLPDWH 3ROLF\ 

 'HFKH]OHSUrWUH $ HW DO 6\PSRVLXP 7HFKQRORJ\ WUDQVIHU







 'HFKH]OHSUrWUH $ HW DO 6\PSRVLXP 7HFKQRORJ\ WUDQVIHU





 GH &RQLQFN + HW DO ,QWHUQDWLRQDO WHFKQRORJ\RULHQWHG
DJUHHPHQWV WR DGGUHVV FOLPDWH FKDQJH (QHUJ\ 3ROLF\ 






UHFRUGHG LQ 7HFKQRORJ\ ([HFXWLYH &RPPLWWHH (QKDQFLQJ
,PSOHPHQWDWLRQ RI 7HFKQRORJ\ 1HHGV $VVHVVPHQWV
*XLGDQFH IRU 3UHSDULQJ D 7HFKQRORJ\ $FWLRQ 3ODQ
81)&&& 6HFUHWDULDW 81(3'78 3DUWQHUVKLS 
7DEOH±
 :0281(3 ,3&& &OLPDWH &KDQJH 7KH ,3&& 5HVSRQVH
6WUDWHJLHV
 /DWLI $ HW DO 2YHUFRPLQJ WKH LPSDVVH RQ LQWHOOHFWXDO
SURSHUW\ DQG FOLPDWH FKDQJH DW WKH 81)&&& $ ZD\
IRUZDUG,&76'3URJUDPPHRQ,QQRYDWLRQ7HFKQRORJ\DQG
,QWHOOHFWXDO3URSHUW\5HSRUW1RYHPEHU
 GH &RQLQFN + 	6DJDU $ 7HFKQRORJ\ LQ WKH  3DULV
&OLPDWH$JUHHPHQWDQG%H\RQG,&76'
 GH &RQLQFN + DQG 6DJDU $ 7HFKQRORJ\ 'HYHORSPHQW DQG
7UDQVIHU $UWLFOH  LQ .OHLQ ' HW DO HGV 7KH 3DULV
$JUHHPHQW RQ &OLPDWH &KDQJH $QDO\VLV DQG &RPPHQWDU\
2[IRUG8QLYHUVLW\3UHVV±
 2I FRXUVH WKLV LV QRW WR GLVPLVV WKH YHU\ YDOXDEOH
FRQWULEXWLRQ PDGH E\ SULYDWH VHFWRU RUJDQLVDWLRQV LQ WKLV
FRQWH[WKRZHYHULWVKRXOGEHUHFRJQLVHGWKDWSULYDWHHQWLWLHV
ZLOOKDYHILQDQFLDORUPDUNHWGULYHQSULRULWLHV WKDWPD\ WDNH
SUHFHGHQFH RYHU HPLVVLRQV UHGXFWLRQV DQG PHHWLQJ SDUWLHV¶
QHHGV IRU WHFKQRORJLHV &KDSPDQ $ 7RZDUGV DQ
XQGHUVWDQGLQJRI WKHULJKW WRHQMR\ WKHEHQHILWVRI VFLHQWLILF
SURJUHVV DQG LWV DSSOLFDWLRQV -RXUQDO RI +XPDQ 5LJKWV 

 7KHVH DUH WKH FRQWULEXWLRQV E\ ZKLFK SDUWLHV WR WKH 3DULV
$JUHHPHQW DUH WR FRPPXQLFDWH WKHLU LQWHQGHG FRQWULEXWLRQ
XQGHU$UWLFOH3DULV$JUHHPHQW)&&&&3/5HY
 &RUYDJOLD 0 $ 6RXWK  6RXWK 7HFKQRORJ\ 7UDQVIHU




DV DSSURSULDWH WKH WUDQVIHURI RU DFFHVV WR HQYLURQPHQWDOO\
VRXQG WHFKQRORJLHV DQG NQRZKRZ WR RWKHU 3DUWLHV
SDUWLFXODUO\ GHYHORSLQJ FRXQWU\ SDUWLHV WR HQDEOH WKHP WR
LPSOHPHQW WKHSURYLVLRQVRI WKH &RQYHQWLRQ´ $UWLFOH
&RPPXQLFDWLRQRI ,QIRUPDWLRQ5HODWHG WR ,PSOHPHQWDWLRQ
UHTXLUHVWKDWµGHWDLOVRIPHDVXUHV¶WDNHQLQDFFRUGDQFHZLWK
LQWHU DOLD $UWLFOH  VKRXOG EH LQFOXGHG LQ
FRPPXQLFDWLRQV,W FDQ DQG KDV EHHQ QRWHG WKDW WKH
FRPPLWPHQWV XQGHU )UDPHZRUN &RQYHQWLRQ DUH YHU\
TXDOLILHG UHTXLULQJ WKDW WUDQVIHUUHG WHFKQRORJ\ EH VLPSO\
µHQYLURQPHQWDOO\ VRXQG¶ UDWKHU WKDQ LQQRYDWLYH RU µEHVW
DYDLODEOH¶ ± 6LQJK *KDOHLJK 1 %DUULHUV WR &OLPDWH
7HFKQRORJ\ 7UDQVIHU ± 7KH &KLPHUD RI ,QWHOOHFWXDO
3URSHUW\ 5LJKWV &&/5    
+H VXJJHVWV WKDW VWURQJHU REOLJDWLRQV ZHUH OHIW RXW EHFDXVH




 $UWLFOH   $UWLFOH  RI WKH 3DULV $JUHHPHQW VHWV
RXW WKH VKDUHG YLVLRQ IRU WKH GHYHORSPHQW DQG WUDQVIHU RI
WHFKQRORJ\ 7KH OHQJWK\ DUWLFOH DOVR UHIOHFWV WKH QHHG IRU
LQFUHDVHG FRRSHUDWLYH DFWLRQ RQ WHFKQRORJ\ GHYHORSPHQW
$UWLFOH
 7KLV UHSODFHG WKH 7HFKQRORJ\ 7UDQVIHU )UDPHZRUN ZKLFK
RSHUDWHG IURP  ± 3UHYLRXV PHFKDQLVPV IRU WKH




7HFKQRORJ\ )UDPHZRUN ZDV VHHQ DV LQVWUXPHQWDO WRZDUGV
HVWDEOLVKLQJ FOHDU OLQNDJHV EHWZHHQ WHFKQRORJ\ DQG ILQDQFH
XQGHU WKH $JUHHPHQW ± GH &RQLQFN + DQG 6DJDU $
7HFKQRORJ\'HYHORSPHQWDQG7UDQVIHU$UWLFOHLQ.OHLQ
' HW DO HGV 7KH 3DULV $JUHHPHQW RQ &OLPDWH &KDQJH
$QDO\VLV DQG &RPPHQWDU\ 2[IRUG 8QLYHUVLW\ 3UHVV 
±
 7KHGHWDLOHGJXLGDQFHSURYLGHGLQ8QLWHG1DWLRQV'HYHORSPHQW
3URJUDPPH +DQGERRN )RU &RQGXFWLQJ 7HFKQRORJ\ 1HHGV
$VVHVVPHQWIRU&OLPDWH&KDQJH81)&&&
 0RUJHUD ( 	.XORYHVL . 3XEOLF3ULYDWH 3DUWQHUVKLSV IRU
:LGHU DQG (TXLWDEOH $FFHVV WR &OLPDWH 7HFKQRORJLHV
(QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG
&OLPDWH &KDQJH LQ %URZQ $(/ HG (QYLURQPHQWDO
7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG &OLPDWH &KDQJH
&KHOWHQKDP8.
 7HFKQRORJ\ ([HFXWLYH &RPPLWWHH (QKDQFLQJ
,PSOHPHQWDWLRQ RI 7HFKQRORJ\ 1HHGV $VVHVVPHQWV
*XLGDQFH IRU 3UHSDULQJ D 7HFKQRORJ\ $FWLRQ 3ODQ
81)&&& 6HFUHWDULDW 81(3 '78 3DUWQHUVKLS $OVR
7HFKQRORJ\ ([HFXWLYH &RPPLWWHH /LQNDJHV EHWZHHQ WKH





6\VWHP %XLOGHUV &5,%V &OLPDWH 3ROLF\   
$V2FNZHOO	%\UQHH[SODLQµ$Q16,UHIHUVWRWKHQHWZRUNRI
DFWRUVHJILUPVXQLYHUVLWLHVUHVHDUFKLQVWLWXWHVJRYHUQPHQW
GHSDUWPHQWV 1*2V ZLWKLQ ZKLFK WHFKQRORJ\ GHYHORSPHQW
WUDQVIHU DQG XSWDNH RFFXUV WKH VWUHQJWK DQG QDWXUH RI WKH
UHODWLRQVKLSV EHWZHHQ WKRVH DFWRUV DQG WKH LQVWLWXWLRQDO
HQYLURQPHQWZLWKLQZKLFKWKH\RSHUDWH¶DW
 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\ WUDQVIHU
WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH 5HOHYDQW
,QQRYDWLRQ6\VWHP%XLOGHUV&5,%V&OLPDWH3ROLF\
 8QLWHG 1DWLRQV 'HYHORSPHQW 3URJUDPPH
+DQGERRN)RU&RQGXFWLQJ7HFKQRORJ\1HHGV$VVHVVPHQWIRU
&OLPDWH&KDQJH81)&&&
 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\ WUDQVIHU
WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH 5HOHYDQW










WR (PHUJLQJ (FRQRPLHV 2SSRUWXQLWLHV DQG &KDOOHQJHV IRU
(XURSH&$5,60$:RUNLQJ'RFXPHQW6HULHV1R
 /LQGQHU 6 HW DO ,QWHUQDWLRQDO 5	, &ROODERUDWLRQ RQ
0LWLJDWLRQ ([DPSOHV RI ,QWHUQDWLRQDO &OLPDWH &KDQJH
0LWLJDWLRQ 5HVHDUFK DQG ,QQRYDWLRQ &ROODERUDWLRQ EHWZHHQ
WKH (XURSHDQ 8QLRQ DQG 'HYHORSLQJ &RXQWULHV &$5,60$
,QQRYDWLRQIRU&OLPDWH&KDQJH0LWLJDWLRQ
 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\ WUDQVIHU
WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH 5HOHYDQW
,QQRYDWLRQ6\VWHP%XLOGHUV &5,%V &OLPDWH3ROLF\ 
6HFWLRQ0XUSK\.HWDO7HFKQRORJ\WUDQVIHU
LQ WKH &'0 $Q XSGDWHG DQDO\VLV &OLPDWH 3ROLF\  
  7DEOH  9DULRXV NLQGV RI WHFKQRORJLHV DUH
DOVR GHWDLOHG LQ 7HFKQRORJ\ ([HFXWLYH &RPPLWWHH 7KH
7(& GRHV DSSHDU WREH DZDUH RI WKLV QDUURZ YLVLRQ DQGEH
VHHNLQJ WR FRUUHFW LW 7HFKQRORJ\ ([HFXWLYH &RPPLWWHH
(QKDQFLQJ ,PSOHPHQWDWLRQ RI 7HFKQRORJ\ 1HHGV
$VVHVVPHQWV *XLGDQFH IRU 3UHSDULQJ D 7HFKQRORJ\
$FWLRQ3ODQ81)&&&6HFUHWDULDW81(3'783DUWQHUVKLS
YLLL
 &RPEHV % HW DO (PHUJLQJ DQG H[SRQHQWLDO WHFKQRORJLHV
1HZ RSSRUWXQLWLHV IRU ORZFDUERQ GHYHORSPHQW &'.1
 $JDQDED-HDQW\ 7 $QLVVLPRY 6 	 )LW]JHUDOG 2 (
&RQIHUHQFH 5HSRUW %ORFNFKDLQ &OLPDWH &XS 5RXQG 7DEOH
&,*,
 1\JDDUG , 	 +DQVHQ 8 ( 7KH FRQFHSWXDO DQG SUDFWLFDO
FKDOOHQJHVWRWHFKQRORJ\FDWHJRUL]DWLRQLQWKHSUHSDUDWLRQRI
WHFKQRORJ\ QHHGV DVVHVVPHQWV &OLPDWLF &KDQJH  
'LVFXVVLRQLQ'DYLHV$3DUWQHUVKLSDQG6KDULQJ
%H\RQG 0DLQVWUHDP 0HFKDQLVPV LQ %URZQ $(/ HG
(QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG
&OLPDWH&KDQJH&KHOWHQKDP8.
 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\ WUDQVIHU
WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH 5HOHYDQW
,QQRYDWLRQ6\VWHP%XLOGHUV &5,%V &OLPDWH3ROLF\ 
  GH &RQLQFN + 	3XLJ ' $VVHVVLQJ FOLPDWH
FKDQJH PLWLJDWLRQ WHFKQRORJ\ LQWHUYHQWLRQV E\ LQWHUQDWLRQDO
LQVWLWXWLRQV&OLPDWLF&KDQJH±
 7KLV SDUDGLJP ZDV DGRSWHG IRU WKH SXUSRVHV RI WKLV SDSHU
ZKLOH DFFHSWLQJ WKDW WKLV LV D QDUURZ XQGHUVWDQGLQJ RI WKH
LQQRYDWLRQ FDSDFLW\ LQ GHYHORSLQJ FRXQWULHV DQG GRHV QRW
WDNHDFFRXQWRIWKHH[WHQWRILQQRYDWLRQDQGVXSSRUWSRVVLEOH
EHWZHHQ GHYHORSLQJQDWLRQV&RUYDJOLD0 $6RXWK 6RXWK
7HFKQRORJ\ 7UDQVIHU $GGUHVVLQJ &OLPDWH &KDQJH DQG
,WV 0LVVLQJ ,QWHUQDWLRQDO 5HJXODWRU\ )UDPHZRUN
&&/5>@
 7KLV LV D VFLHQWLILFERG\ VHW XSXQGHU WKH81PDFKLQHU\ WR
SURYLGHH[WHQVLYHO\UHVHDUFKHGUHSRUWVRQWKHVFLHQWLILFEDVLV
DQGVRFLRSROLWLFDOLPSDFWVRIFOLPDWHFKDQJH
 0HW] % 'DYLGVRQ 2 0DUWHQV -: 9DQ 5RRLMHQ 6 	9DQ
:LH 0FJURU\ / HGV 0HWKRGRORJLFDO DQG 7HFKQRORJLFDO
,VVXHVLQ7HFKQRORJ\7UDQVIHU,3&&&DPEULGJH8QLYHUVLW\
3UHVV
 GH &RQLQFN + 	6DJDU $ 7HFKQRORJ\ LQ WKH  3DULV
&OLPDWH$JUHHPHQWDQG%H\RQG,&76'
 81 6SHFLDO 5DSSRUWHXU LQ WKH )LHOG RI &XOWXUDO 5LJKWV
5HSRUW RQ WKH 5LJKW WR (QMR\ WKH %HQHILWV RI 6FLHQWLILF




 81 *HQHUDO $VVHPEO\ 8QLYHUVDO GHFODUDWLRQ RI
KXPDQULJKWV>,,,@$
 81*HQHUDO$VVHPEO\,QWHUQDWLRQDO&RYHQDQWRQ(FRQRPLF
6RFLDO DQG &XOWXUDO5LJKWV ,QWHUQDWLRQDO&RYHQDQWRQ&LYLO
DQG 3ROLWLFDO 5LJKWV DQG 2SWLRQDO 3URWRFRO WR WKH
,QWHUQDWLRQDO &RYHQDQW RQ &LYLO DQG 3ROLWLFDO 5LJKWV 
'HFHPEHU$5(6
 &KDUWHURI WKH2UJDQL]DWLRQRI$PHULFDQ6WDWHV $UWLFOH
$PHULFDQ 'HFODUDWLRQ RQ WKH 5LJKWV DQG 'XWLHV RI 0DQ
$UWLFOH ;,,, DQG $GGLWLRQDO 3URWRFRO WR WKH $PHULFDQ
&RQYHQWLRQ RQ +XPDQ 5LJKWV LQ WKH $UHD RI (FRQRPLF
6RFLDODQG&XOWXUDO5LJKWV$UWLFOHDQG$UDE&KDUWHURQ
+XPDQ5LJKWV$UWLFOH
 7KH UHOHYDQW SDUDJUDSK UHDGV DV IROORZVµ$FNQRZOHGJLQJ
WKDW FOLPDWH FKDQJH LV D FRPPRQ FRQFHUQ RI KXPDQNLQG
3DUWLHVVKRXOGZKHQWDNLQJDFWLRQWRDGGUHVVFOLPDWHFKDQJH
UHVSHFWSURPRWHDQGFRQVLGHUWKHLUUHVSHFWLYHREOLJDWLRQVRQ
KXPDQ ULJKWV WKH ULJKW WR KHDOWK WKH ULJKWV RI LQGLJHQRXV
SHRSOHVORFDOFRPPXQLWLHVPLJUDQWVFKLOGUHQSHUVRQVZLWK







WKH EHQHILWV RI VFLHQWLILF SURJUHVV DQG LWV DSSOLFDWLRQV
-RXUQDORI+XPDQ5LJKWV
 5HSRUW RI WKH 6SHFLDO 5DSSRUWHXU LQ WKH ILHOG RI FXOWXUDO
ULJKWV WKH ULJKW WR HQMR\ WKH EHQHILWV RI VFLHQWLILF SURJUHVV
DQG LWV DSSOLFDWLRQV  81 'RF $+5&
'LVFXVVLRQLQ&KDSPDQ$7RZDUGVDQXQGHUVWDQGLQJRIWKH
ULJKW WR HQMR\ WKH EHQHILWV RI VFLHQWLILF SURJUHVV DQG LWV
DSSOLFDWLRQV-RXUQDORI+XPDQ5LJKWV
 5HSRUW RI WKH 6SHFLDO 5DSSRUWHXU LQ WKH ILHOG RI FXOWXUDO
ULJKWV WKH ULJKW WR HQMR\ WKH EHQHILWV RI VFLHQWLILF SURJUHVV
DQG LWV DSSOLFDWLRQV 81'RF $+5&3DUD
:ROVLQN0)DLU'LVWULEXWLRQRI3RZHU*HQHUDWLQJ&DSDFLW\
-XVWLFH 0LFURJULGV DQG 8WLOL]LQJ WKH &RPPRQ 3RRO RI
5HQHZDEOH(QHUJ\LQ%LFNHUVWDII.:DONHU*	%XONHOH\+
HGV (QHUJ\ -XVWLFH LQD &KDQJLQJ &OLPDWH6RFLDO HTXLW\
DQGORZFDUERQHQHUJ\=HG%RRNV/WG
 5HSRUW RI WKH 6SHFLDO 5DSSRUWHXU LQ WKH ILHOG RI FXOWXUDO
ULJKWV WKH ULJKW WR HQMR\ WKH EHQHILWV RI VFLHQWLILF SURJUHVV
DQG LWV DSSOLFDWLRQV  81 'RF $+5& 3DUD
±
 0RUJHUD ( )DLU DQG HTXLWDEOH EHQHILWVKDULQJ DW WKH FURVV
URDGV RI WKH KXPDQ ULJKW WR VFLHQFH DQG LQWHUQDWLRQDO
ELRGLYHUVLW\ODZ/DZV
 $UPHQL & 3DUWLFLSDWLRQ LQ HQYLURQPHQWDO GHFLVLRQPDNLQJ
5HIOHFWLQJ RQ SODQQLQJ DQG FRPPXQLW\ EHQHILWV IRU PDMRU
ZLQG IDUPV -RXUQDORI(QYLURQPHQWDO/DZ 
3DUNV / 	0RUJHUD ( 7KH QHHG IRU DQ LQWHUGLVFLSOLQDU\
DSSURDFK WR QRUP GLIIXVLRQ 7KH FDVH RI IDLU DQG HTXLWDEOH
EHQHILWVKDULQJ 5HYLHZ RI (XURSHDQ &RPSDUDWLYH 	
,QWHUQDWLRQDO(QYLURQPHQWDO/DZ
 0RUJHUD ( 	.XORYHVL . 3XEOLF3ULYDWH 3DUWQHUVKLSV IRU
:LGHU DQG (TXLWDEOH $FFHVV WR &OLPDWH 7HFKQRORJLHV
(QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG
&OLPDWH &KDQJH LQ %URZQ $(/ HG (QYLURQPHQWDO





FRQFHSWLRQV RI MXVWLFH LQ 0RUJHUD ( µ-XVWLFH (TXLW\ DQG








SURYLGHG GLUHFWO\ IRU IUHH ZKHUH VXFK DUUDQJHPHQWV PLJKW
QRWEHSUDFWLFDEOH$V H[SODLQHG LQ WKH LQWURGXFWLRQ WKHUH LV
VRPH GLYHUVLW\ LQ WKH SRWHQWLDO DUUDQJHPHQWV KRZHYHU ZH
ZRXOG VXJJHVW WKDW WHFKQRORJ\ JRDOV DUHXQOLNHO\ WR EH PHW
WKURXJKUHO\LQJVROHO\RQVXFKWUDQVIHUV7KHPRUHFRPSOH[
RQJRLQJ DUUDQJHPHQWV GLVFXVVHG LQ WKLV SDSHU ZRXOG OHQG
WKHPVHOYHVPRUHHDVLO\WREHQHILWVKDULQJVLWXDWLRQV
 'LVFXVVLRQ LQ $UPHQL & 3DUWLFLSDWLRQ LQ HQYLURQPHQWDO
GHFLVLRQPDNLQJ 5HIOHFWLQJ RQ SODQQLQJ DQG FRPPXQLW\
EHQHILWV IRU PDMRU ZLQG IDUPV -RXUQDO RI (QYLURQPHQWDO
/DZ
 6DYDUHVL $ 7KH HPHUJHQFH RI EHQHILWVKDULQJ XQGHU WKH
FOLPDWH UHJLPH $ SUHOLPLQDU\ H[SORUDWLRQ DQG UHVHDUFK
$JHQGD 8QLYHUVLW\ RI (GLQEXUJK 6FKRRO RI /DZ 5HVHDUFK
3DSHU 6HULHV 1R   RQ WKH KHDWHG GHEDWH
FRQFHUQLQJ WKH UHSRUWLQJ RI QRQFDUERQ EHQHILWV XQGHU
5(''
 $OWKRXJKLWVKRXOGEHUHFRJQLVHGWKDW WKHVHDULVHLQ UHODWLRQ
WRDFWLYLWLHVWKDWFRQWULEXWHWRFOLPDWHFKDQJHDVZHOOVXFKDV
RLO DQG JDV H[WUDFWLRQ %DUUHUD+HUQDQGH] / HW DO
,QWURGXFWLRQ 6KDULQJ &RVWV DQG %HQHILWV RI (QHUJ\ DQG
5HVRXUFH$FWLYLW\LQ%DUUHUD+HUQiQGH]/DQGRWKHUVHGV
6KDULQJ WKH &RVWV DQG %HQHILWV RI (QHUJ\ DQG 5HVRXUFH
$FWLYLW\283
 6RPH H[DPSOHV LQFOXGH :RQJ *<HW DO $Q DVVHVVPHQW
IUDPHZRUN IRU EHQHILW VKDULQJ PHFKDQLVPV WR UHGXFH
HPLVVLRQVIURPGHIRUHVWDWLRQDQGIRUHVWGHJUDGDWLRQZLWKLQD
IRUHVW SROLF\ PL[ (QYLURQPHQWDO 3ROLF\ DQG *RYHUQDQFH
   /XWWUHOO & HW DO :KR VKRXOG EHQHILW IURP
5(''" 5DWLRQDOHV DQG UHDOLWLHV (FRORJ\ DQG 6RFLHW\ 
 &KDSPDQ 6 :LOGHU 0	0LOOHU , 'HILQLQJ WKH







RI µWHFKQRORJ\¶ XVHG LQ WKLV DUWLFOH /LQGQHU 6 HW DO
,QWHUQDWLRQDO5	,&ROODERUDWLRQRQ0LWLJDWLRQ([DPSOHVRI
,QWHUQDWLRQDO &OLPDWH &KDQJH 0LWLJDWLRQ 5HVHDUFK DQG
,QQRYDWLRQ &ROODERUDWLRQ EHWZHHQ WKH (XURSHDQ 8QLRQ DQG
'HYHORSLQJ &RXQWULHV &$5,60$ ,QQRYDWLRQ IRU &OLPDWH
&KDQJH0LWLJDWLRQ±
 0F+DUJ $ &RPPXQLW\ %HQHILW WKURXJK &RPPXQLW\
2ZQHUVKLS RI 5HQHZDEOH *HQHUDWLRQ LQ6FRWODQG3RZHU WR
WKH 3HRSOH" LQ %DUUHUD+HUQiQGH] / DQG RWKHUV HGV
6KDULQJ WKH &RVWV DQG %HQHILWV RI (QHUJ\ DQG 5HVRXUFH
$FWLYLW\ 283 ,Q UHODWLRQ WR ZLQG DQG &&6 LQ
WKH 8. FRQWH[W /HH 0 HW DO 3XEOLF SDUWLFLSDWLRQ DQG
FOLPDWH FKDQJH LQIUDVWUXFWXUH -RXUQDO RI (QYLURQPHQWDO
/DZ
 0RUJHUD ( 	.XORYHVL . 3XEOLF3ULYDWH 3DUWQHUVKLSV IRU
:LGHU DQG (TXLWDEOH $FFHVV WR &OLPDWH 7HFKQRORJLHV
(QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG
&OLPDWH &KDQJH LQ %URZQ $(/ HG (QYLURQPHQWDO
7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG &OLPDWH &KDQJH
&KHOWHQKDP 8.   &KDSPDQ $ 7RZDUGV DQ
XQGHUVWDQGLQJRI WKHULJKW WRHQMR\ WKHEHQHILWVRI VFLHQWLILF








WUHDW\ RQ SODQW JHQHWLF UHVRXUFHV IRU IRRG DQG DJULFXOWXUH
5RPHGH-RQJH%:KDW LVIDLUDQGHTXLWDEOHEHQHILW
VKDULQJ" -RXUQDO RI $JULFXOWXUDO DQG (QYLURQPHQWDO
(WKLFV  7VLRXPDQL ( %H\RQG $FFHVV DQG
%HQHILW6KDULQJ /HVVRQV IURP WKH /DZ DQG *RYHUQDQFH RI




 0RUJHUD ( )DLU DQG HTXLWDEOH EHQHILWVKDULQJ DW WKH FURVV
URDGV RI WKH KXPDQ ULJKW WR VFLHQFH DQG LQWHUQDWLRQDO
ELRGLYHUVLW\ODZ/DZV





 (QLLEXNXQ 7 &OLPDWH MXVWLFH 7KH &OHDQ 'HYHORSPHQW
0HFKDQLVP $V $&DVH6WXG\ LQ+ROOR(-.XORYHVL.DQG




 2QD]L 2 $FFHVV WR (VVHQWLDO (QYLURQPHQWDO 7HFKQRORJLHV
DQG 3RRU &RPPXQLWLHV :K\ +XPDQ 5LJKWV 6KRXOG
%H 3ULRULWL]HG LQ %URZQ $(/ HG (QYLURQPHQWDO
7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG &OLPDWH &KDQJH
&KHOWHQKDP8.
 3ORPHU $ 7KH KXPDQ ULJKWV SDUDGR[ ,QWHOOHFWXDO SURSHUW\
ULJKWV DQG ULJKWV RI DFFHVV WR VFLHQFH +XPDQ 5LJKWV
4XDUWHUO\






 1\JDDUG , 	 +DQVHQ 8 ( 7KH FRQFHSWXDO DQG SUDFWLFDO
FKDOOHQJHVWRWHFKQRORJ\FDWHJRUL]DWLRQLQWKHSUHSDUDWLRQRI
WHFKQRORJ\ QHHGV DVVHVVPHQWV &OLPDWLF &KDQJH  

 3DUNV / 	0RUJHUD ( 7KH QHHG IRU DQ LQWHUGLVFLSOLQDU\
DSSURDFK WR QRUP GLIIXVLRQ 7KH FDVH RI IDLU DQG HTXLWDEOH
EHQHILWVKDULQJ 5HYLHZ RI (XURSHDQ &RPSDUDWLYH 	
,QWHUQDWLRQDO(QYLURQPHQWDO/DZ$UPHQL&





RQSODQQLQJDQGFRPPXQLW\EHQHILWV IRU PDMRUZLQG IDUPV
-RXUQDORI(QYLURQPHQWDO/DZ
 0RUJHUD ( )DLU DQG HTXLWDEOH EHQHILWVKDULQJ DW WKH FURVV
URDGV RI WKH KXPDQ ULJKW WR VFLHQFH DQG LQWHUQDWLRQDO
ELRGLYHUVLW\ODZ/DZV3DUNV/	0RUJHUD(
7KHQHHGIRUDQLQWHUGLVFLSOLQDU\DSSURDFKWRQRUPGLIIXVLRQ
7KH FDVH RI IDLU DQG HTXLWDEOH EHQHILWVKDULQJ 5HYLHZ RI
(XURSHDQ&RPSDUDWLYH	,QWHUQDWLRQDO(QYLURQPHQWDO/DZ
   UHJDUGLQJ ZKHWKHU DFFHVV LV D EHQHILW RU D
SUHFRQGLWLRQIRUDEHQHILW




&OLPDWH &KDQJH 0LWLJDWLRQ 5HVHDUFK DQG ,QQRYDWLRQ
&ROODERUDWLRQEHWZHHQ WKH(XURSHDQ8QLRQDQG'HYHORSLQJ
&RXQWULHV &$5,60$ ,QQRYDWLRQ IRU &OLPDWH &KDQJH
0LWLJDWLRQ
 GH &RQLQFN + HW DO ,QWHUQDWLRQDO WHFKQRORJ\RULHQWHG
DJUHHPHQWV WR DGGUHVV FOLPDWH FKDQJH (QHUJ\ 3ROLF\ 
  ± 2Q WKH SRWHQWLDO IRU FRQWUDFWXDOO\ EDVHG
SXEOLFSULYDWH SDUWQHUVKLSV WR VXSSRUW LQQRYDWLRQ XQGHU WKH
&'00RUJHUD(	.XORYHVL.3XEOLF3ULYDWH3DUWQHUVKLSV
IRU :LGHU DQG (TXLWDEOH $FFHVV WR &OLPDWH 7HFKQRORJLHV
(QYLURQPHQWDO 7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG
&OLPDWH &KDQJH LQ %URZQ $(/ HG (QYLURQPHQWDO
7HFKQRORJLHV ,QWHOOHFWXDO 3URSHUW\ DQG &OLPDWH &KDQJH
&KHOWHQKDP8.
 &RUYDJOLD 0 $ 6RXWK  6RXWK 7HFKQRORJ\ 7UDQVIHU
$GGUHVVLQJ &OLPDWH &KDQJH DQG ,WV 0LVVLQJ ,QWHUQDWLRQDO
5HJXODWRU\ )UDPHZRUN &&/5>@ 2Q WKH QHHG WR
DGDSW H[LVWLQJ KDUGZDUH IRU LWV RSWLPDO RSHUDWLRQ LQ ORFDO
FRQWH[WV 2FNZHOO ' 	 %\UQH 5 ,PSURYLQJ WHFKQRORJ\
WUDQVIHU WKURXJK QDWLRQDO V\VWHPV RI LQQRYDWLRQ &OLPDWH
5HOHYDQW ,QQRYDWLRQ6\VWHP %XLOGHUV &5,%V &OLPDWH
3ROLF\±
 0RUJHUD ( )DLU DQG HTXLWDEOH EHQHILWVKDULQJ DW WKH FURVV
URDGV RI WKH KXPDQ ULJKW WR VFLHQFH DQG LQWHUQDWLRQDO
ELRGLYHUVLW\ODZ/DZV
 GH&RQLQFN+	3XLJ'$VVHVVLQJFOLPDWHFKDQJHPLWLJDWLRQ
WHFKQRORJ\ LQWHUYHQWLRQV E\ LQWHUQDWLRQDO LQVWLWXWLRQV
&OLPDWLF&KDQJH
 6FKZHPPHU/HWDO7RZDUGPRUHHIIHFWLYHEHQHILWVKDULQJ
LQ 6RXWK $IULFDQ 1DWLRQDO 3DUNV 6RFLHW\ 	 1DWXUDO
5HVRXUFHV
 :\QEHUJ 5 	 +DXFN 0 3HRSOH SRZHU DQG WKH FRDVW $
FRQFHSWXDO IUDPHZRUN IRU XQGHUVWDQGLQJ DQG LPSOHPHQWLQJ
EHQHILWVKDULQJ(FRORJ\DQG6RFLHW\
 0RUJHUD ( 	1WRQD 0 /LQNLQJ VPDOOVFDOH ILVKHULHV
WR LQWHUQDWLRQDO REOLJDWLRQV RQ PDULQH WHFKQRORJ\
WUDQVIHU0DULQH3ROLF\IRUWK:KLOHWKHSODWIRUP
ZDV ODXQFKHG DV D YROXQWDU\ LQLWLDWLYH RI FHUWDLQ
JRYHUQPHQWV DQG VWDNHKROGHUV )$2 5HSRUWV RI
0HHWLQJV RQ WKH (VWDEOLVKPHQW RI D 3ODWIRUP IRU WKH
&RGHYHORSPHQW DQG 7UDQVIHU RI 7HFKQRORJ\  )$2
'RF,7*%,QILWLVJUDGXDOO\EHHQLQWHJUDWHGLQWR
WKH PXOWLODWHUDO EHQHILWVKDULQJ VWUXFWXUH RI WKH 7UHDW\
,73*5 5HVROXWLRQ   )$2 'RF ,7*%
5HV
 1DJR\D3URWRFRO$QQH[3DUDMDQGT

